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PREFACE 

TO 

REVISED    EDITION. 


Since  the  first  edition  of  this  work  was  published  many  changes  have 
naturally  occurred  in  the  field  of  Surgical  Treatment.  Attempts  have 
been  made  from  time  to  time  to  incorporate  the  most  essential  of 
these  in  successive  impressions,  but  it  is  always  difficult  to  interpolate 
new  matter  of  this  kind  satisfactorily  without  extensive  revision  of 
the  entire  work.  It  has  therefore  seemed  best  to  revise  the  matter 
throughout  and  to  alter  in  it  whatsoever  was  necessary  to  bring  it 
up  to  date.  The  original  scheme  of  the  work  has  been  adhered  to; 
to  depart  from  it  would  have  been  to  abandon  the  fundamental  idea 
upon  which  it  was  based.  Every  part  of  the  book,  however,  has  been 
thoroughly  revised,  and  a  considerable  part  has  been  re-written. 

The  pressure  of  other  work  rendered  it  impossible  for  the  original 
authors  to  undertake  a  task  of  such  magnitude  with  any  hope  of  being 
able  to  complete  it  within  a  reasonable  time.  In  Messrs.  T.  P.  Legg 
and  Arthur  Edmimds  they  have  been  fortunate  in  securing  collaborators 
who  have  rendered  their  task  possible,  and  to  them  they  are  under  a 
great  obligation.  To  their  colleagues  Dr.  Silk,  Dr.  D'Este  Emery,  Dr. 
Arthur  Whitfield  and  Mr.  A.  D.  Reid,  they  are  also  much^  indebted  for 
help  in  the  several  departments  of  treatment  with  which  these  gentlemen 
are  specially  concerned.  Mr.  Arthur  Edmunds,  in  addition  to  his  share 
in  the  revision,  has  provided  a  number  of  the  new  illustrations ;  Messrs. 
F.  Butterworth  and  S.  A.  Sewell  have  drawn  the  remainder. 

Messrs.  Down  Bros.,  Allen  &  Hanbur)^,  Barth,  and  others  have  kindly 
allowed  the  reproduction  of  many  instrument  blocks  from  their  cata- 
logues. Other  figures  have  been  reproduced  by  permission  of  their 
authors  or  publishers,  and  the  source  from  which  they  are  derived  will 
be  found  duly  acknowledged  in  the  text. 

London,  1913. 
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X  PREFACE  TO  THE  FIRST  EDITION 

to  time  been  proposed:  to  do  so  would  merely  confuse  the  reader. 
Only  those  plans  are  described  which  our  experience  has  led  us  to  believe 
are  the  best,  but  with  regard  to  these  we  have  endeavoured  to  state 
exactly  and  in  detail  what  we  ourselves  should  do  imder  given  circum- 
stances. In  some  cases  no  doubt  several  methods  of  treatment  are  of 
equal  value,  and  while  we  have  discussed  at  length  that  which  we  have 
ourselves  been  led  to  adopt,  we  have  referred  shortly  to  the  others.  ^^ 

We  have  not  mentioned  all  the  exceptional  conditions  that  may  be 
met  with,  but  we  have  endeavoured  to  include  all  the  circumstances  with 
which  the  surgeon  is  most  commonly  called  upon  to  deal.  The  task  has 
been  one  of  some  difficulty,  the  more  so  as  we  have  had,  to  a  certain 
extent,  to  break  new  ground.  This  must  serve  as  our  excuse  for  the  niany 
shortcomings  in  the  work. 

London,  Aprils  Z899. 
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DIVISION    I. 


THE    SURGICAL   AFFECTIONS    OF   THE 

JAWS   AND   TONGUE. 

SECTION  I,— AFFECTIONS  OF  THE  JAWS. 


CHAPTER   I. 
FRACTURES  OF  THE  JAWS. 

FRACTURE  OF  THE  UPPER  JAW. 

Fractures  of  the  maxilla  are  nearly  always  due  to  violence  applied 
directly  to  it,  although  in  some  cases  the  fracture  may  extend  from 
the  sloill. 

VARIETIES. — Fracture  of  ihe  alveolar  margin  is  not  uncommon  ; 
it  may  be  produced  by  severe  blows,  such  as  a  kick  from  a  horse,  and 
may  lead  to  detachment  of  the  entire  alveolus  together  with  the  hard 
palate.  In  other  cases  the  fracture  is  Umited  to  a  small  portion  of  the 
alveolar  border,  as  sometimes  happens  after  the  extraction  of  teeth. 
The  nasal  process  may  also  be  fractured  by  direct  violence,  and  is  often 
accompanied  by  injury  to  the  lachrymal  sac  or  nasal  duct ;  emphysema 
is  conunon  in  connection  with  it.  Fracture  of  the  anterior  wall  of  the 
antrum  may  be  due  to  blows,  or  to  stabs  or  bullet  wounds ;  in  the  latter 
case  the  fracture  is  compound.  Fractures  of  the  palatal  process  alone 
are  very  rare,  and  are  generally  the  result  of  gunshot  wounds  or  direct 
blows,  such  as  bayonet  wounds.  Extensive  fracture  of  the  whole  bone 
or  of  both  bones  together  is  usually  only  part  of  some  very  serious  injury, 
being  generally  associated  with  fracture  of  the  base  of  the  skuU. 

IV.  B 


2  AFFECTIONS  OF  THE  JAWS 

When  the  fracture  is  compound  and  opens  either  into  the  mouth  or 
upon  the  cheek,  there  niay  be  free  haemorrhage  from  rupture  of  the 
infra-orbital  artery ;  associated  with  this  there  is  often  anaesthesia  of 
the  lip  and  the  adjacent  side  of  the  nose  due  to  injury  to  the  infra- 
orbital nerve. 

OOMPLIOATIONS. — ^The  complications  of  this  fracture  are: 
epiphora  and  emphysema  from  damage  to  the  lachrymal  sac  and  nasal 
duct ;  anaesthesia  of  the  soft  parts  from  injury  to  the  infra-orbital  nerve  ; 
and  haemorrhage  from  the  infra-orbital  or  some  other  artery.  The 
case  may  also  be  complicated  by  fracture  of  the  base  of  the  skull  and 
injury  to  the  brain,  while  in  gunshot  wounds  there  may  be  a  foreign 
body  lodged  in  the  bone  or  lying  loose  in  the  antrum,  and  this  will 
require  removal. 

TREATMENT. — It  is  most  important  to  reduce  any  deformity 
present,  both  from  the  point  of  view  of  the  patient's  appearance  and 
also  because  mastication  may  be  seriously  interfered  with  unless  the 
fragments  are  accurately  replaced.  Reduction  of  the  deformity  may 
be  effected  by  manipulation  under  a  general  anaesthetic. 

The  most  important  deformity  requiring  remedy  is  displacement  of 
the  alveolar  border,  particularly  when  the  whole  of  the  latter  is  detached 
and  its  position  relative  to  the  teeth  in  the  lower  jaw  is  altered.  After 
the  alveolar  border  has  been  brought  into  position,  it  must  be 
kept  in  place  either  by  binding  the  two  jaws  together  by  bandages 
passing  under  the  chin  and  over  the  top  of  the  head,  or  by  intro- 
ducing a  moulded  splint  between  the  teeth  of  the  upper  and  lower 
jaws  on  both  sides. 

When  the  fracture  of  the  alveolus  is  only  partial,  the  replaced  portion 
of  bone  may  be  held  in  position  by  securing  the  teeth  in  the  fractiu^ed 
portion  to  the  adjacent  sound  ones  by  means  of  a  wire  splint,  such  as 
Hammond's  (see  p.  5).  Union  takes  place  rapidly  in  these  cases,  and 
the  apparatus  may  be  discarded  in  about  three  weeks.  When  the 
fracture  traverses  other  portions  of  the  bone,  it  is  unnecessary  to  apply 
any  spUnt  after  reduction.  When  the  nasal  process  has  been  fractured, 
reduction  must  be  effected  by  instruments  introduced  into  the  nose,  and 
as  this  fracture  is  usually  complicated  by  fracture  of  the  nasal  bones, 
the  after-treatment  is  similar  to  that  described  in  Vol.  III.  p.  456. 

When  the  anterior  surface  of  the  bone  has  been  crushed  or  the  orbital 
margin  has  been  displaced,  it  may  be  necessary  to  make  a  small  incision, 
introduce  a  raspatory  beneath  the  fragments,  and  lever  them  into  position. 
When  this  has  been  done,  the  bones  usually  retain  their  place ;  if 
not,  they  may  be  fixed  by  one  of  the  fixation  methods  suitable  for 
fractures  (see  Vol.  II.  p.  305).  It  must  be  remembered,  however,  that 
the  fragments  are  usually  so  extensively  comminuted  that  the  chance  of 
replacing  them  accurately  is  comparatively  small,  and  that  necrosis  may 
occur  if  they  are  much  comminuted.     Any  operation  undertaken  with 
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need  not  be  removed  until  the  sixth  or  seventh  week  ;  it  lies  comfortably 
around  the  necks  of  the  teeth  and  causes  no  inconvenience  if  the  hy^ene 
of  the  mouth  is  duly  attended  to.  It  is  removed  by  cutting  the  main 
wire  opposite  each  tooth.  In  all  cases,  free  and  frequent  irrigation  of 
the  mouth  with  sanitas  or  boric  lotion  will  be  necessary. 

(b)  Fractures  situated  behind  the  last  Molar. — In  these  cases  the  lower 
jaw  must  be  kept  closely  applied  to  the  upper  while  the  fracture  con- 
solidates.    This  is  done  by  a  jaw  bandage  which  is  made  from  a  strip  of 
calico  three  inches  wide  and  a  yard  long  (see  Fig.  4).     A  small  slit  is 
cut  in  the  centre  of  this  for  the  reception  of  the  chin,  and  a  four-tailed 
bandage    is    then    made    by 
splitting    up     each    end     to 
within  a  couple  of  inches   of 
the   central   slit.     When   ap- 
plying the  bandage,  the  point 
of  the  chin  should  lie  in  the 
central    orifice.       The    upper 
limb  of  the  bandage  is  carried 
horizontally   backwards,    and 
the  ends  are  knotted  together 
beneath  the  external  occipital 
protuberance,  while  its  lower 
limbs    are    carried   vertically 
upwards  and  knotted  over  the 
vertex  in  front  of  the  bregma ; 
the  ends  of  the  vertical  and 
horizontal     limbs     are     then 
tied  together  so  as  to  prevent 
the  anterior  strips  from  slip- 
ping forward.  '• 
Before  applying  the  band- 
Fic.  ^,— j««  ii.~D*gR.    The  lower  limb  oi  thg      g„g  attempts  should  be  made 

taDdage  ihouM  bo  tinJ  immfdiately  below  Iho  Mltroal  "  r 

ocdpitai  proiub(ran«.  by  manipiilation   to   entangle 

the  broken  surfaces  so  that 
the  bandage  simply  has  to  keep  the  jiarts  at  rest  after  they  are  placed 
in  position.  In  some  cases  a  moulded  gutla-percha  splint  is  applied  to 
the  chin  inside  the  bandage,  but  as  a  rule  this  is  a  source  of  annoyance 
and  is  of  little  advantage,  except  when  the  patient  is  restless  or  delirious. 
The  saliva  often  dribbles  away  in  these  cases  and  soils  the  bandage 
rapidly,  so  that  it  requires  changing  frequently.  When  there  are  no 
teeth  in  the  posterior  part  uf  the  jaw,  a  modification  of  Gunning's 
splint  may  sometimes  be  modelled  upon  the  alveolar  margins  so  as 
to  keep  the  jaws  in  position  when  fixed  by  the  bandage,  spaces  being 
left  for  feeding. 

The  patient  should  be  kept  on  a  liquid  diet,  administered  by  means 
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necessary,  so  as  to  expose  the  seat  of  fracture.  If  the  coronoid  process 
is  comminuted,  or  if  the  detached  portion  is  small  and  a  portion  of  the 
temporal  muscle  still  remains  attached  to  the  jaw,  the  simplest  plan  is 
to  remove  the  fragment.  On  the  other  hand,  if  there  is  a  single  large 
fragment  and  the  wound  is  clean,  it  will  be  best  to  wire  the  fragment 
back  into  place.  In  enlarging  the  wound,  the  direction  of  the  branches 
of  the  facial  nerve  should  be  borne  in  mind  and  also  the  position  of 
Stenson's  duct,  which  crosses  the  masseter  parallel  to  and  about  a  finger's 
breadth  below  the  zygoma.  The  infra-orbital  branch  of  the  facial  nerve 
lies  just  above  and  almost  parallel  to  the  duct,  the  temporal  branch 
runs  up  almost  vertically  in  front  of  the  ear,  while  the  malar  branch 
occupies  a  position  intermediate  between  the  two.  The  incision  should 
be  transverse  or  slightly  oblique  downwards  and  backwards.  After  the 
operation  a  jaw  bandage  should  be  applied,  and,  when  the  fragment  has 
been  wired  in  place,  the  patient  may  move  his  jaw  in  the  course  of  three 
or  four  days ;  when  the  fragment  has  been  removed  altogether,  active 
and  passive  motion  should  be  begun  at  once.  Early  movement  of  the 
jaw  is  of  great  importance  because  adhesions  are  very  dif&cult  to  over- 
come if  they  are  allowed  to  form,  and  may  lead  to  some  degree  of  closure 
of  the  jaws. 

Of  Complications. — Wh^n  there  is  an  abscess  in  connection  with  the 
fracture,  it  should  be  opened  early  and  drained  freely ;  it  is  essential 
to  open  the  abscess  from  the  outside,  otherwise  pus  collects  at  the  most 
dependent  part  of  the  cavity,  keeps  up  the  inflammation,  and  may  lead 
to  necrosis. 

Septicemia  is  very  rare ;  its  treatment  is  discussed  in  Vol.  I.  p.  189. 

Persistent  dental  neuralgia  is  of  rare  occurrence.  It  usually  subsides 
as  soon  as  the  fracture  is  properly  reduced,  but  it  may  recur  in  a  very 
severe  form  as  the  result  of  pressure  upon  the  nerve  by  the  callus  thrown 
out  during  the  consolidation  of  the  fracture.  If  this  be  the  case,  the 
nerve  must  either  be  divided  at  the  dental  foramen  or  an  operation  for 
removal  of  the  callus  must  be  undertaken  ;  in  the  latter,  it  is  by  no 
means  easy  to  find  and  free  the  nerve,  whereas  division  of  the  inferior 
dental  nerve  (see  Vol.  III.  p.  478)  at  an  early  period  will  stop  the  trouble. 

Hemorrhage  will  very  rarely  require  special  treatment.  If  it  is  profuse 
and  persists  in  spite  of  the  free  use  of  peroxide  of  hydrogen  (10  vols.) 
or  adrenalin  chloride  (i  in  1000),  the  surgeon  will  have  to  choose  between 
exposing  the  seat  of  fracture  and  plugging  the  inferior  dental  canal,  or 
tying  the  external  carotid  artery.  Probably  the  latter  procedure  will  be 
safer  on  account  of  the  risk  of  sepsis  after  an  operation  upon  the  fracture. 

For  non-union,  the  ordinary  treatment  of  ununited  fracture  must 
be  employed,  the  edges  being  refreshed  and  the  bones  fixed  together 
(see  Vol.  II.  p.  305).  The  incision  should  be  made  over  the  lower  border 
of  the  jaw  and  the  soft  parts  pulled  upwards ;  division  of  the  mucous 
membrane  should  be  avoided  if  possible.    The  fractured  surfaces  may 
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then  be  refreshed  by  a  chisel,  the  lower  margin  of  the  bone  drilled 
and  a  silver  wire  passed  through  it.  Great  care  must  be  taken  to 
see  that  the  drill-holes  on  the  opposite  sides  of  the  fracture  corre- 
spond, and  it  is  well  to  employ  a  grooved  drill,  which  facilitates  the 
passage  of  the  wire.  The  alveolar  margin  may  be  steadied  by  a 
Hammond's  splint  (see  p.  5). 


CHAPTER   II. 

AFFECTIONS  OF  THE  TEMPORO-MANDIBULAR 

ARTICULATION. 

DISLOCATION. 

From  the  point  of  view  of  treatment  these  affections  may  be  divided  up 
into  recent  dislocations,  unreduced  dislocations,  and  subluxation  of  the 
inter-articular  fibro-cartilages. 

RECENT   DISLOCATIONS. 

Dislocation  of  the  lower  jaw  may  be  unilateral  or,  more  commonly, 
bilateral.  It  is  more  frequent  in  women  than  in  men,  and  usually 
results  from  yawning,  laughing,  or  some  other  action  in  which  the  mouth 
is  widely  opened.  It  ma}'  also  occur  from  indirect  violence,  such  as  a 
blow  on  the  cliin,  especially  if  this  be  applied  in  the  downward  direction 
so  as  to  force  the  mouth  open.  In  the  normal  movement  of  opening 
the  mouth  the  condyles  of  the  lower  jaw,  accompanied  by  their  inter- 
articular  fibro-cartilages,  glide  forwards  over  the  eminentiae  articulares, 
on  the  summits  of  which  the  condyles  lie  when  the  jaw  is  fully  open. 
If  the  depression  of  the  lower  jaw  is  carried  beyond  this,  the  inter-articular 
fibro-cartilages  remain  stationary  owing  to  their  connection  with  the 
bone,  while  the  condyles  slip  forward  in  front  of  the  eminentiae 
articulares,  and  becomes  fixed  there  by  the  contraction  of  the  temporal 
and  masseter  muscles.  The  result  is  that  the  mouth  cannot  be  closed, 
any  attempt  to  shut  it  being  met  by  contraction  of  these  muscles  ;  the 
sahva  dribbles  away  and  there  is  severe  pain.  Mastication  is  impossible, 
and  speech  is  almost  unintelligible. 

TREATMENT. — In  order  to  reduce  a  bilateral  dislocation,  each 
condyle  must  be  pulled  downwards  from  the  temporal  fossa  until  it  reaches 
the  level  of  the  eminentia  articularis  ;  it  is  then  pushed  back  into  position. 
Reduction  is  usually  effected  without  an  anaesthetic.  The  patient  sits 
upright  in  a  chair,  with  the  head  supported  by  an  assistant  or  against 

12 


i6 


AFFECTIONS  OF  THE    JAWS 


INFLAMMATORY  AFFECTIONS. 

The  temporo-mandibulax  articulation  may  be  the  seat  of  various 
inflammatory  conditions,  which  cause  considerable  trouble  from  in- 
terference with  mastication  and  articulation.  Among  them  may  be 
mentioned :  acute  rheumatism ;  gonococcal  arthritis,  which  is  fairly 
frequently  met  with ;  suppurative  arthritis,  resulting  from  a  woimd  of 
the  joint,  from  some  septic  focus  in  the  immediate  neighbourhood,  or 
as  a  part  of  a  general  pyaemic  condition  ;  osteo-arthritis  ;  and  sometimes, 
though  very  rarely,  tuberculous  disease. 

TREATMENT. — ^Tlie  treatment  of  these  conditions  differs  in  no 
essential  respect  from  the  treatment  of  similar  affections  in  other  joints* 


A  B 

Fio.  6. — Gags  for  Anchylosis  of  the  Jaws.    A  is  the  conical  screw-gag  of  boxwood. 

B,  the  powerful  metal  form. 


It  is,  however,  important  to  remember  that  the  stiffness  wliich  is  apt  to 
result  from  any  inflammatory  affection  of  the  articulation  may  cause 
considerable  trouble  to  the  patient  subsequently,  from  impaired  mobility 
and  inability  to  separate  the  teeth.  This  is  especially  apt  to  occur  after 
rheumatic  or  gonococcal  arthritis.  Movements  of  the  jaw  should 
therefore  be  commenced  as  soon  as  the  inflammation  has  passed  off,  and, 
if  necessary,  adliesions  should  be  broken  down  under  an  anaesthetic, 
the  administration  of  which,  in  cases  of  closed  jaw,  however,  requires 
great  care.  When  there  is  much  tendency  to  contraction,  the  best 
plan  is  to  employ  some  form  of  gag  to  keep  the  teeth  apart.  A 
conical  boxwood  gag  or  a  double  wedge  provided  with  a  screw 
arrangement  so  as  gradually  to  increase  the  separation  between  the 
teeth  (see  Fig.  6)  may  be  used. 


CHAPTER  III. 

INFLAMMATORY   AFFECTIONS  OF  THE  JAWS. 

Inflammation  of  the  gums  and  jaws  is  most  commonly  associated  with 
caries  of  the  teeth.  It  may  also  occur  from  the  accumulation  of  tartar 
around  the  neck  of  the  teeth,  from  the  action  of  drugs,  such  as  mercury 
or  phosphorus,  from  septic  infections  and  aphthous  conditions  of  the 
mouth,  or  in  connection  with  specific  infective  diseases,  such  as  syphilis, 
tubercle  or  actinomycosis ;  it  may  also  be  associated  with  digestive 
troubles.  The  inflammation  may  be  limited  to  the  alveolar  process 
or  may  affect  the  body  of  the  jaw  ;  it  may  commence  in  the  periosteum 
and  lead  to  thickening  of  the  bone,  or  it  may  begin  in  the  substance  of 
the  bone  and  end  in  alveolar  abscess  or  necrosis. 

GINGIVITIS. 

In  inflammation  of  the  gums  from  excessive  administration  of  mercury 
the  treatment  is  to  stop  the  administration  of  the  drug,  to  employ  anti- 
septic mouth-washes,  and  to  administer  chlorate  of  potash  in  ten-grain 
doses  three  or  four  times  a  day.  Chlorate  of  potash  (gr.  x  ad  3])  is 
also  an  excellent  mouth-wash. 

An  aphthous  condition  of  the  mouth  is  not  uncommonly  accompanied 
by  a  similar  affection  of  the  gums ;  the  treatment  consists  in  free 
purgation,  and  the  employment  of  antiseptics,  such  as  boro-glyceride, 
sanitas,  or  weak  Condy's  fluid.  Glycerinum  acidi  carbolici  diluted 
to  I  in  40  is  an  excellent  soothing  application. 

In  secondary  syphilis  there  is  also  ulceration  of  the  gums  following 
the  formation  of  mucous  patches  upon  them.  The  treatment  is  that  of 
secondary  syphilis  (see  Vol.  I.  Chap.  XL). 

PYORRHGEA  ALVEOLARIS. 

The  most  interesting  of  the  inflammations  of  the  gums  is  that  known 

as  pyorrhoea  alveolaris ;   it  often  escapes  recognition  or  is  mistaken  for 
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leads  to  what  is  popularly  known  as  a  '  gumboil.'  When  the  fang  is 
long,  however,  and  the  abscess  more  deeply  seated  in  the  body  of  the 
jaw.  the  pus  generally  reaches  the  surface  of  the  bone  lower  down,  and 
may  lead  to  adhesion  of  the  cheek  to  the  jaw  and  to  the  formation  of 
an  abscess  on  the  face — generally  near  the  lower  border  of  the  jaw. 

An  abscess  which  follows  the  latter  course  is  sometimes  mistaken  for  a 
suppurating  gland,  but  when  it  is  opened,  a  probe  will  pass  upwards  into 
the  channel  in  the  bone  from  which  the  pus  is  escaping.  In  the  case  of 
an  alveolar  abscess  in  the  upper  jaw,  the  pus  may  make  its  way  into  the 
antrum  and  cause  suppuration  there.  In  the  milder  forms  of  alveolar 
abscess  there  is  no  necrosis,  but  when  the  inflammation  is  severe,  this 
may  occur  and  may  sometimes  be  extensive  ;  the  severe  forms  are  most 
frequently  met  with  when  the  suppuration  occurs  in  connection  with  an 
impacted  wisdom  tooth. 

TREATMENT. — Removal  of  the  tooth  is  essential  in  most  cases, 
and  if  the  pus  has  not  reached  the  surface  of  the  bone,  this  often  suffices 
for  the  cure  of  the  disease,  the  pus  finding  its  way  through  the  tooth  socket 
and  the  abscess  cavity  gradually  closing. 

When  the  pus  has  made  its  way  externally  either  through  the  gum  or 
beneath  the  skin,  it  must  be  evacuated,  but  healing  will  seldom  occur 
until  the  tooth  is  removed  ;  unless  this  is  done,  a  sinus,  leading  through 
a  channel  in  the  bone  to  the  root  of  the  tooth,  may  persist  for  a  long  time. 
On  the  other  hand,  the  sinus  generally  closes  very  quickly  when  the  tooth 
is  removed.  It  is  very  important  to  prevent  the  abscess  from  spreading 
to  the  cheek,  and  therefore,  when  the  cheek  is  becoming  adherent  to  the 
jaw,  it  is  well  to  incise  the  indurated  tissues  freely  from  ^^^thin  the  mouth 
by  a  vertical  incision  through  the  mucous  membrane  as  it  is  reflected 
from  the  gum  to  the  cheek.  Pus  will  usually  be  found,  and  if  that  is  the 
case  the  opening  in  the  bone  leading  to  the  tooth  can  be  identified  and 
enlarged,  the  tooth  removed,  and  the  wound  well  drained  ;  in  most  cases 
the  inflammation  will  subside  without  extending  further  into  the  cheek. 

ACUTE  NECROSIS. 

The  extensive  and  violent  inflammations  leading  to  necrosis  of 
Ix)rtions  or  the  whole  of  the  jaw  may  be  due  to  a  carious  tooth,  to 
suppuration  around  an  impacted  wisdom  tooth,  or  to  fracture  of  the  jaw. 
These  affections  usually  occur  about  the  angle  of  the  lower  jaw ;  they 
are  not  common  in  the  upper  jaw.  Pus  readily  forms  between  the 
periosteum  and  the  bone  and  the  necrosis  may  be  considerable. 

TREATMENT.— The  treatment  must  be  carried  out  on  the  lines 
already  indicated  for  acute  osteitis  generally  (see  Vol.  II.  p.  433).  The 
first  point  is  to  remove  any  local  cause  as  quickly  as  possible  ;  therefore, 
any  carious  teeth  or  an  impacted  wisdom  tooth  should  be  extracted 
without  delay.    This  is  often  difficult  as  the  jaws  are  generally  more  or 
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dividing  any  bridge  of  bone  which  interferes  with  its  easy  extraction. 
It  is  only  rarely  that  an  external  opening  is  required.  Care  must  be  taken 
that  all  the  necrosed  bone  is  removed  and  that  no  spicules  are  left  behind. 
No  dressing  is  necessary,  except  possibly  a  temporary  plug  of  iodoform 
gauze  if  there  is  much  oozing,  but  this  should  not  be  kept  in  for  more 
than  a  few  hours,  otherwise  it  will  become  extremelv  foetid.  The  mouth 
should  be  washed  out  frequently  with  an  antiseptic  mouth-wash,  such  as 
peroxide  of  hydrogen  (lo  vols.),  sanitas,  or  Condy*s  fluid,  and  the  drainage 
tube  introduced  into  the  cavity  from  outside  should  be  retained  until  the 
sinus  closes,  which  it  usually  does  rapidly.  The  diet  should  be  liquid  or 
semi-solid  at  first. 

Steps  must  be  taken  to  counteract  the  tendency  to  closure  of  the  jaws 
that  is  so  often  associated  with  necrosis  in  the  neighbourhood  of  the 
ascending  ramus,  and  therefore,  when  the  necrosed  fragment  has  been 
removed,  the  mouth  should  be  kept  open  by  a  wedge  placed  between  the 
teeth  on  the  sound  side  ;  provided  that  the  new  bone  is  so  firm  that  it  \\ill 
not  break,  repeated  active  and  passive  movements  should  also  be  carried 
out.  The  patient  should  sleep  with  the  wedge  in  the  mouth,  so  secured 
that  it  cannot  slip. 

TUBERCULOUS  DISEASE. 

This  affection  is  not  common  and  chiefly  occurs  in  the  upper  jaw. 
especially  about  the  orbital  margin  and  in  the  neighbourhood  of  the 
malar  bone  ;  it  may  also  be  met  with  in  the  lower  jaw  in  the  neighbour- 
hood of  the  angle.  The  treatment  is  similar  to  that  of  tuberculous 
disease  of  bone  elsewhere  (see  Vol.  II.  p.  453).  When  the  disease  is 
superficial,  the  tuberculous  focus  should  be  removed  quite  early,  and 
in  all  cases  the  incisions  should  be  so  planned  as  to  injure  the  parts  and 
scar  the  face  as  little  as  possible. 

PHOSPHORUS  NECROSIS. 
This  condition  is  fully  described  in  Vol.  II.  p.  450. 

ACTINOMYCOSIS. 

This  affection  is  dealt  with  in  Vol.  II.  p.  458,  but  certain  of  its  features 
are  best  marked  in  connection  with  the  lower  jaw,  and  require  notice 
here. 

The  lower  jaw  is  a  common  seat  of  actinomycosis  which  leads  to 
the  formation  of  a  slow  growing  tumour  of  variable  size,  which  may  be 
mistaken  for  sarcoma.  The  source  of  infection  is  often  a  carious  tooth 
or  an  ulcer  of  the  gum.  The  swelling  is  generally  near  the  angle  of  the 
jaw  where  it  commences  as  an  indurated  mass,  the  skin  over  which  has 
a  characteristic  bluish-red  appearance.     Small  yellowish  pustules  soon 
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appear  on  the  surface,  burst,  and  discharge  the  characteristic  yellow 
granular  debris.  There  is  often  widespread  induration  in  the  masseteric 
region  and  in  the  neck. 

TREATMENT. — Large  doses  of  iodide  of  potassium  (gr.  xx.-xxx. 
three  times  a  day)  are  most  valuable.  In  addition,  all  the  diseased  tissue 
should  be  scraped  away  freely  after  sinuses  have  been  slit  up  to  facilitate 
access.  It  is  a  good  thing  to  expose  the  affected  area  to  the  X-rays  during 
the  course  of  the  drug  treatment.  The  scraping  may  be  accompanied  by 
very  free  oozing  that  may  require  firm  pressure  for  its  arrest. 


CHAPTER  IV. 

TUMOURS  OF  THE  JAWS. 


CYSTS. 

It  is  not  uncommon  to  find  cysts  in  the  jaws  which  originate  in  con- 
nection with  the  teeth.  These  cysts  are  of  three  kinds  :  Dentigerous 
cysts,  simple  dental  cysts,  and  multilocular  cysts. 

DENTIGEROUS   CYSTS. 

These  cysts  are  also  known  as  Follicular  odontomes.  They  contain  a 
clear,  somewhat  mucoid  fluid ;  they  are  unilocular  and  have  either  a 
well-developed  tooth  or  the  rudiments  of  a  tooth  in  their  interior.  They 
may  occur  in  either  jaw  and  usually  develop  in  connection  with  the 
permanent  teeth  ;  they  have  been  found,  however,  in  connection  with 
the  temporary  teeth.  They  generally  appear  between  seven  and  thirty 
years  of  age.  They  increase  slowly,  and  gradually  expand  and  thin  the 
bone  over  them,  so  that  in  advanced  cases  there  is  the  sensation  known 
as  '  eggshell  crackHng  *  on  pressure ;  indeed,  the  bone  may  be  actually 
destroyed  and  fluctuation  may  be  present.  In  the  upper  jaw  the  cysts 
extend  upwards  and  bulge  into  the  antrum,  and  they  also  dilate  the  bone 
outwards  so  as  to  form  a  prominence  on  the  cheek.  They  may  become 
infected  and  undergo  suppuration. 

TREATMENT. — The  treatment  consists  in  free  removal  of  the 
cyst  wall  which,  in  most  cases,  can  be  carried  out  from  the  mouth.  The 
mucous  membrane  is  reflected  from  the  swelUng,  the  outer  wall  of  the  cyst 
cut  away  with  scissors  or  cutting-phers,  the  hning  membrane  of  the  cavity 
scraped  out  and  any  tooth  in  the  interior  removed.  In  addition  to  scrap- 
ing the  cavity  so  as  to  get  rid  of  the  lining  membrane  of  the  cyst,  it  is  well 
to  gouge  its  surface  thoroughly  and  afterwards  to  sponge  it  with  undiluted 
carbolic  acid ;   it  should  be  stuffed  lightly  with  strips  of  cyanide  gauze 

24 


28  AFFECTIONS  OF  THE  JAWS 


MYELOID   SARCOMA. 

The  general  characters  and  appropriate  treatment  of  this  form  of 
growth  have  been  dealt  with  in  connection  both  with  tumours  in  general 
(see  Vol.  I.)  and  with  neoplasms  of  bone  (see  Vol.  II.).  As,  however, 
it  affects  the  jaws  fairly  frequently,  and  as  its  treatment  there  presents 
some  special  features  of  importance,  it  requires  further  consideration  here. 

The  growth  is  more  common  in  the  mandible  than  in  the  maxilla. 
It  may  occur  as  a  small  nodular  outgrowth  from  the  margin  of  the  gum 
— a  variety  of  the  so-called  *  epulis  ' — or  it  may  be  a  typical  endosteal 
tumour,  expanding  the  bone  and  giving  rise  to  the  characteristic  '  egg- 
shell crackling. '  Its  malignancy  varies,  but  the  majority  of  cases  are  of 
the  semi-benign  type  usually  associated  with  the  name  *  myeloma.' 

TREATMENT. — When  the  tumour  assumes  the  form  of  an  epulis,  its 
treatment  will  follow  the  lines  appropriate  for  the  treatment  of  that  affec- 
tion, but  the  operation  must  be  radical.  Tne  tooth  nearest  the  tumour 
on  each  side  should  first  be  extracted,  and  vertical  incisions  must  be 
made  through  the  muco-periosteum  of  the  gum,  well  wide  of  the  tumour 
on  each  side  ;  these  are  joined  by  a  horizontal  cut  at  some  distance  below 
the  growth,  and  the  portion  of  the  jaw  thus  marked  out  is  removed  in  the 
manner  described  on  p.  27  The  portion  of  bone  taken  away  should 
include  the  whole  depth  of  the  tooth  socket  at  least. 

When  the  tumour  is  endosteal,  it  will  suffice,  in  the  first  instance  at  any 
rate,  to  scrape  the  tumour  out  of  the  bone  with  a  sharp  spoon  and  a 
gouge,  and  then  apply  undiluted  carbolic  acid  freely  to  the  wall  of  the 
cavity.  The  question  then  arises  as  to  the  best  way  of  dealing  with  the 
expanded  shell  of  bone.  This  varies  somewhat,  according  as  the  growth 
is  in  the  mandible  or  in  the  maxilla.  In  the  mandible  all  the  expanded 
shell  of  bone  should  be  cut  away  with  a  chisel  after  reflecting  and  preserv- 
ing the  muco-periosteum  on  both  sides.  The  inferior  margin  of  the  bone 
should  be  preserved  in  every  case  if  possible,  so  as  to  avoid  deformity. 
The  reflected  periosteum  is  then  brought  over  the  cut  surface  of  the  bone 
by  catgut  stitches.  In  the  maxilla,  it  is  not  always  necessary  to  remove  the 
expanded  bone  as  recommended  above.  Deformity  can  be  avoided  by 
pressing  back  the  thin  shell  of  bone  after  the  tumour  has  been  shelled  out 
until  it  is  flush  with  the  normal  level  of  the  bone.  This  will  probably  cause 
partial  fracture,  but  that  is  of  little  consequence  as  the  drainage  is  free. 

No  dressing  is  required.  Frequent  syringing  with  hydrogen  peroxide 
(10  vols.),  sanitas  or  Condy's  fluid,  should  be  employed,  and  care  taken 
to  see  that  food  does  not  lodge  in  any  cavity  left.  Should  it  do  so,  it  must 
be  dislodged  by  a  jet  of  water. 

When  a  myeloma  has  recurred  after  removal,  it  must  be  looked  upon 
as  a  malignant  growth  of  the  jaw,  and  appropriate  treatment  adopted 
(vide  infra). 
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by  means  of  a  Junker's  apparatus  and  tube,  is  the  most  convenient,  and 
in  this  way  the  face  is  left  free  for 
Fio  9— AiT«*roi  Fon     the  operation.    The  objections  to 
[■ATioH   or   etbih.     a,     theuseof  ether  in  these  cases  have 
SCrf  ^«1^J^     been  largely  overcome  of  late  by 
the  introduction  of  two  methods 
of  administration,  which,  though 
still  on  trial,  bid  fair  to  become  of 
considerable  service.  We  owe  the 
following  paragraphs  to  the  kind- 
ness of  our  colleague.  Dr.  Silk. 

'  The  administration  of  Ether 
by  the  Intravenous  Method. — ^This 
plan  was  first  introduced  by 
Burckhardt,  and  in  this  country 
by  Rood  [British  Medical  Jour- 
nal, October  21,  1911).  Ether 
is  dissolved  in  isotonic  salt  solu- 
tion in  the  proportion  of  one 
ounce  of  ether  to  each  pint  of 
fluid,  and  this  is  gradually  intro- 
duced into  a  vein  in  the  arm  or 
leg,  in  precisely  the  same  way  as 
an  ordinary  saUne  injection,  and, 
of  course,  the  same  care  must  be 
taken  that  the  solution  and  appa- 
ratus are  strictly  aseptic.  Certain 
special  precautions  are  necessary. 
The  fluid  must  be  warm,  but  the 
temperature  should  not  exceed 
90°  F.p  otherwise  the  ether  will 
begin  to  boil ;  to  prevent  the 
formation  of  thrombi,  the  flow 
must  be  absolutely  continuous, 
and  this  can  be  ensured  by  the 
apparatus  devised  by  Rood  (see 
Fig.  9).  Until  full  anxsthesia  is 
obtained,  the  flow  of  fluid  must 
be  free,  but  when  once  narcosis 
is  established  (in  three  to  five 
minutes)  the  supply  may  be  cut 
off  to  a  mere  dribble.  The 
anaesthesia  produced  is  generally 
very  satisfactory,  and  capable  of 
Dr.  Rood  advocates  the  administration 
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are  grasped  in  forceps.  The  next  step  is  to  detach  the  periosteum 
from  the  orbital  margin  and  push  it  upwards,  carrying  with  it  the  orbital 
fat  and  the  eye,  and  to  keep  the  latter  out  of  harm's  way  by  means  of  a 
suitable  spatula. 

The   surgeon   then  divides  the  various  connections  of  the  upper 
jaw.     The  junction  of  the  malar  bone  with  the  maxilla  is  first  sawn 
through,    keeping    the    saw    in    the    line    of    the    spheno-majdllaiy 
fissure,  and  then  the  nasal  process  of  the   maxilla   is   divided   after 
the  soft  parts  of  the  nose  have  been  detached  from  the  t)ony  frame- 
work.   The   cut   runs    obliquely   upwards    and  backwards  from   the 
lower  edge  of  the  nasal  bone  to  the  lachrymal  (see  Fig.  13} ;  it  is  com- 
pleted with  cutting-pliers.     It  is   wdl 
in  some  cases  to  divide  the  floor  of 
the  orbit   a  little   inside  the  orbital 
margin    of    the    maxilla,    so    as    to 
leave   a  support   for  the   eye.     The 
mouth  is  next  opened  with  a  gag,  a 
central  incisor  removed  and  a  trans- 
verse    incision      made     along     the 
posterior   edge   of    the   hard   palate, 
separating  the  soft  palate  from  the 
hard,  from   the   middle  line    to   the 
hamular    process.      The    muco- peri- 
osteum of    the  hard  palate  is  then 
divided   down  to   the  bone    in   the 
middle  line   from   behind   forwards ; 
the   mucous  membrane  of  the  floor 
of  the  nose  is  also  divided  from  the 
edge    of    the    hard    palate    to    the 
aperture    of   the    nostril   by    means 
^"''  '^FiRovMo"i  ore»*ira"""'  '"        of   a  knife  passed   into  the  inferior 
meatus  after  the  ala  of  the  nose  has 
been  detached  from  the  bone  and  pushed  well  over  to  the  opposite  side. 
The  alveolus  and  the  hard  palate  are  next  sawn  across  with  a  narrow 
saw  introduced  into  the  nose  and  kept  strictly  parallel  to  the  palate, 
for  fear  of  damaging  the  base  of  the  skull ;  the  division  is  often  com- 
pleted with  a  pair  of  powerful  cutting-pliers.    The  phers  are  then  used 
to  free  the  upper  jaw  finally  ;  one  blade  is  inserted  into  the  nose  and 
one  into  the  orbit  along  the  saw-cut  through  the  nasal  process,  and 
(using  the  bridge  of  the   nose   as   a  fulcrum)  the  maxilla  is  forcibly 
levered  out.     As  soon  as  the  posterior  attachments  are  felt  to  give 
way,  the  jaw  is  seized  with  a  pair  of  lion  forceps,  taking  hold  of  the 
alveolar  and  orbital  margins,  and  rapidly  twisted  out  (see  Fig.  14). 

In  some  cases  the  jaw  and  the  tumour  come  out  intact ;  when  the 
disease  is  extensive,  it  may  break  and  only  a  part  comes  away.     In 
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especially  in  the  later  stages.  Sponge  pressure  nearly  always  suffices  to 
check  the  oozing  after  the  jaw  has  been  removed,  if  it  is  associated  with 
douching  the  face  with  ice-cold  water.  There  is  remarkably  little  shock 
accompanying  the  operation,  and  in  the  majority  of  cases  the  wound 
heals  without  any  complications.  Patients  who  are  very  feeble  or 
advanced  in  age  may  succumb,  however,  especially  when  septic  cellulitis 
or  erysipelas  attacks  the  wound  or  putrid  material  passes  down  the  air 
passages  and  gives  rise  to  septic  pneumonia.  As  a  rule,  however,  the 
cavity  left  is  so  widely  open  that  the  discharges  escape  freely,  while  the 
application  of  the  chloride  of  zinc  solution  after  the  operation  apparently 
protects  the  tissues  from  sepsis  for  two  or  three  days.  The  perform- 
ance of  a  preliminary  laryngotomy  as  a  routine  measure  is  the  best 
safeguard  against  infection  of  the  air  passages  during  the  operation. 

After-treatmenL — ^The  packing  introduced  at  the  time  of  the  operation 
should  be  removed  within  twenty-four  hours  at  the  latest,  and  should  not 
be  reinserted  unless  there  is  still  serious  oozing.  The  cavity  should  be 
cleansed  frequently  by  spraying  it  from  the  mouth  with  a  solution  of 
peroxide  of  hydrogen  (lo  vols.),  boro-glyceride  or  sanitas,  and  the  patient 
should  wash  out  the  mouth  repeatedly  with  these  antiseptic  solutions. 
When  the  wound  is  granulating  freely,  it  is  a  good  plan  to  pack  the  cavity 
lightly  with  gauze  before  a  meal ;  this  forms  a  roof  to  the  cavity  of  the 
mouth,  and  thus  enables  the  patient  to  swallow  without  any  food  pass- 
ing up  into  the  large  cavity  above.  For  the  first  two  or  three  days  it 
is  well  to  rely  on  nutrient  enemata  and  rectal  injections  of  saline  solution, 
so  as  to  avoid  accumulation  of  decomposible  food  in  the  mouth ;  the 
patient  may,  however,  have  plenty  of  water  to  drink.  If  he  is  feeble, 
he  may  be  fed  from  the  first  by  a  nasal  tube  passed  through  the  sound 
nostril.  As  soon  as  the  wound  begins  to  granulate,  liquid  food  may  be 
given  by  the  mouth  by  means  of  a  feeder  passed  well  into  the  pharynx 
along  the  sound  side.  The  mouth  must  always  be  well  washed  out  aiter 
every  feed.  After  about  three  weeks,  soUd  or  semi-solid  food  can  be 
taken  if  the  cavity  is  temporarily  plugged  with  gauze.  The  patient  may 
generally  be  allowed  to  get  out  of  bed  after  three  or  four  days.  In 
two  or  three  months  the  contraction  of  the  cavity  will  be  nearly  complete, 
and  the  patient  should  then  be  sent  to  a  dentist  to  have  some  apparatus 
made  to  fill  the  cavity  and  to  carry  the  teeth  ;  the  ultimate  result  is  often 
remarkably  good  and  the  deformity  slight. 

2.  Of  cases  in  which  the  disease  is  primarily  Nasal. — ^When  the 
growth  originates  in  the  nose  or  in  the  ethmoidal  area  of  the  jaw,  and  when 
surgical  treatment  seems  justifiable,  the  operation  described  above  can 
be  modified — greatly  to  the  patient's  comfort — by  retaining  the  palate 
and  part  at  least  of  the  orbital  plate.  The  operation  is  often  called  by 
the  name  of  Moure,  who  described  it  in  1902.  It  may  be  conveniently 
termed  Lateral  Rhinotomy,  and  is  done  as  follows: — 

Lateral  Rhinotomy. — The  posterior  nares  must  be  plugged,  so  as  to 


46 


AFFECTIONS  OF  THE  JAWS 


for  that  on  the  tongue,  or  whatever  part  the  disease  is  spreading  from, 
to  spUt  the  cheek  outwards  towards  the  masseter.  The  incisions  required 
for  these  cases  will  be  described  either  in  connection  with  excision  of 
the  lower  jaw  (vide  infra)  or  with  cancer  of  the  tongue  and  floor  of  the 
mouth  (see  Chap.  IX.).  The  pomt  which  we  wish  to  emphasise  here  is 
that  a  bridge  of  bone  connecting  the  anterior  and  posterior  parts  of  the 
jaw  should  be  left  intact  whenever  this  is  possible,  and  this  can  usually 
be  done  by  making  an  incision  below  the  jaw  and  turning  up  the  soft 

tissues. 

Tumours  growing  elsewhere  than  in  the  alveolus  usually  involve 
the  removal  of  the  whole  thickness  of  the  affected  portion  of  the 
jaw,  and  the  following  operations  may  be  required  according  to  the 

extent  and  seat  of  the  tumour : — 

1.  Excision  of  one-half  of  the  jaw. 

2.  Excision  of  the  horizontal  ramus 
or  portions  of  it  on  one  side  of  the 
symphysis. 

3.  Excision  of  the  symphysis. 

4.  Excision  of  the  entire  jaw. 
Removal    of    one-half   of    the 

Lovirer  Jaw.— The  patient  is  propped 
up  by  pillows  beneath  the  shoulders, 
and  the  head  allowed  to  hang  back 
over  a  sand-bag  and  turned  to  the 
sound  side.  Chloroform  should  be 
administered  ;  laryngotomy  is  im- 
necessary  unless  the  growth  extends 
beyond  the  limits  of  the  jaw  and 
involves  an  extensive  operation,  in 
which  case  it  is  carried  out  in  the 
manner  described  on  p.  33.  The 
finger  is  thrust  between  the  lower 
lip  and  the  gum  in  the  middle  Une,  and  made  to  define  the  reflection 
of  the  buccal  mucous  membrane  on  to  the  jaw.  The  knife  is  then 
introduced  through  the  skin,  just  below  this  point,  and  carried  thence 
vertically  down  to  the  edge  of  the  jaw,  after  which  it  runs  about  an 
inch  below  the  lower  border  of  the  horizontal  ramus  as  far  back  as  the 
angle,  where  it  turns  up  along  the  posterior  border  of  the  ascending 
ramus  to  the  lobule  of  the  ear  (see  Fig.  22).  This  incision  is  deepened 
and  the  facial  vessels  are  clamped  and  divided.  The  flap — ^which  should 
not  take  up  any  of  the  muscles  attached  to  the  jaw — is  then  raised  until 
the  line  of  reflection  of  the  mucous  membrane  on  to  the  jaw  is  reached, 
but  at  this  stage  the  buccal  cavity  should  not  be  opened. 

The  soft  parts  are  next  separated  from  the  inner  surface  of  the  jaw, 
beginning  at  its  lower  border ;   the  muscles  attached  to  the  jaw  are 


Fxc.  aa. — Incision  por  Removal  op  the 
Mandible.  The  incision,  de,  is  for  excision  of 
the  mandible. 
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for  the  first  few  days.  After  the  fifth  day,  the  drainage  tube  can  be 
taken  out  and  shortened  and  put  back  in  the  external  part  of  the  track. 
The  tube  can  usually  be  left  out  about  the  tenth  day,  by  which  time 
the  whole  incision  will  be  healed  with  the  exception  of  the  drainage 
tube  track. 

For  the  first  two  or  three  days,  the  patient  must  be  fed  mainly  by 
enemata  unless  he  is  very  feeble,  but  he  may  have  plenty  of  water  by  the 
mouth.  At  first  he  finds  it  difl&cult  to  swallow,  and  putrescible  food 
may  lie  in  the  wound  and  increase  the  septic  troubles.  In  two  or  three 
days,  however,  the  tissues  are  sealed  off,  and  liquid  nourishment  may 
then  be  given  by  the  mouth,  the  fluid  being  put  in  a  feeder  to  which  a 
piece  of  india-rubber  tubing  is  attached,  and  carried  well  back  towards 
the  pharynx  on  the  sound  side.  It  is  well  to  turn  the  head  to  the  sound 
side  and  rather  depress  it  when  taking  food,  so  that  the  fluid  runs  down 
along  the  healthy  mucous  membrane  and  does  not  come  in  contact  with 
the  raw  surface.  If  this  is  not  tolerated,  the  nasal  tube  may  be  used. 
After  taking  food,  the  mouth  must  be  thoroughly  washed  out.  At  the 
end  of  a  week  semi-solid  food  may  be  given,  and  usually  the  patient  may 
be  allowed  to  get  up.  The  bowels  should  be  kept  freely  open  and  the 
mouth  frequently  syringed  with  antiseptic  lotions,  especially  after  taking 
food. 

The  operation  often  requires  modification  according  to  the  size  and 
situation  of  the  tumour.  In  some  cases  portions  of  the  skin  over  the 
tumour  must  be  taken  away  ;  a  plastic  operation  is  then  necessary.  As 
a  rule,  it  is  unnecessary  to  cut  through  the  free  margin  of  the  lip  at  the 
anterior  end  of  the  incision,  but  when  the  tumour  is  of  great  size,  it  may 
be  impossible  to  avoid  doing  this  ;  care  must  then  be  taken  in  suturing 
the  incision  to  see  that  the  red  line  is  in  accurate  apposition. 

When  the  jaw  is  much  destroyed  by  the  growth,  fracture  may  take 
place  when  attempting  to  disarticulate  it ;  under  these  circumstances, 
the  fractured  portion  should  be  detached  as  rapidly  as  possible  and  the 
ascending  ramus  of  the  bone  seized  with  lion  forceps,  pulled  downwards, 
and  twisted  or  dissected  out  as  before. 

Removal  of  the  Horizontal  Ramus  alone. — ^When  the  tumour 
is  endosteal  and  well  limited,  or  when  it  is  a  small  epithelioma, 
the  ascending  ramus  may  sometimes  be  left  behind.  The  method  is 
similar  to  that  already  described,  except  that,  instead  of  detaching  the 
coronoid  process  and  disarticulating,  the  jaw  is  sawn  across  at  the  angle. 

When  the  ascending  ramus  is  left,  it  is  well  to  try  to  keep  the  teeth 
on  the  sound  side  in  proper  position,  in  some  more  effectual  manner  than 
by  the  use  of  inter-dental  splints.  A  method  by  which  the  gap  can  be 
kept  open,  and  which  is  convenient  in  some  cases,  is  by  bridging  it  with  a 
bar  of  nickeled  steel  or  an  ivory  peg  fixed  into  the  bone.  Holes  are 
drilled  on  each  side  to  receive  the  metal  peg,  the  length  of  which  is  such 
that  the  gap  shall  be  of  proper  width  when  the  ends  are  fixed  into  these 


CHAPTER  V. 

TUMOURS  OF  THE  NASO-PHARYNX. 

Tumours  in  the  naso-pharynx  may  be  either  polypoid  or  sessile,  simple 
or  malignant.  The  ordinary  naso-pharyngeal  polypi  may  be  simple  fibro- 
mata, but,  perhaps,  most  frequently  they  are  fibro-sarcomata,  and  are 
very  apt  to  recur  unless  carefully  removed.  They  generally  have  a  broad 
attachment  to  the  under  surface  of  the  sphenoid,  and  often  run  forwards 
on  to  the  posterior  part  of  the  roof  of  the  nose.  They  are  usually  firm 
and  contain  large  blood-vessels,  especially  venous  sinuses,  and  the  vessels 
do  not  lie  in  a  sheath  and  therefore  do  not  retract  when  divided  ;  hence, 
incision  into  one  of  these  naso-pharyngeal  polypi  is  usually  followed  by 
furious  bleeding,  which  does  not  cease  spontaneously.  The  naso-pharyn- 
geal polypi  grow  with  varying  rapidity  according  to  their  nature.  They 
fill  up  the  naso-pharynx,  bulge  down  the  soft  palate  and  may  even 
escape  behind  the  latter  and  project  into  the  pharynx  itself ;  they  also 
grow  forward  into  the  posterior  part  of  the  nose.  The  surface  frequently 
becomes  abraded,  and  severe  bleeding  is  common.  Hence,  it  is  necessary 
to  attempt  the  removal  of  these  tumours  whenever  this  is  possible. 

TREATMENT. — Attempts  have  been  frequently  made  to  remove 
these  tumours  by  means  of  a  wire  loop,  an  6craseur,  or  the  galvanic  wire, 
but  they  are  not  to  be  recommended.  Apart  from  the  difl&culty  of 
getting  the  loop  round  the  base  of  the  growth,  the  great  objection  is, 
that  only  the  neck  of  the  tumour  is  cut  across  and  the  base  is  left  behind 
and  bleeds  severely,  and  later  it  tends  to  grow  quickly.  Hence,  in  most 
w/  ^:cases;^Ct  i^well  to  e^pp«>e,the  base  of  the  tumour  more  thoroughly,  and 
^   ^  ^  remove  it  along  witK  {lif>  pci;ip§teum  from  which  it  grows. 

We  shall  here  indicate  the  chief  routes  by  which  the  polypi  can  be 
got  at ;  the  actual  details  of  these  operations  need  not  be  given,  because 
there  is  no  urgency  in  the  operation,  as  a  rule,  and  the  various  plans  can 
be  considered  at  leisure. 

In  one  set  of  operations,  the  tumour  is  got  at  through  the  motdh.  Of 
these  probably  the  best  is  that  introduced  by  Ndatoa  which  consists 
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stitches.  In  performing  the  operation  the  tip  of  the  tongue  should  be 
lifted  up  with  two  fingers  of  the  left  hand  so  as  to  make  the  frenum  taut, 
and  the  latter  is  snipped  across  with  a  pair  of  blunt-pointed  scissors. 
The  two  fingers  of  the  left  hand  then  push  the  tip  of  the  tongue  forcibly 
back  so  as  to  enlarge  the  incision  thus  made  without  running  the  risk 
of  dividing  any  of  the  veins  that  a  more  extensive  incision  would  involve. 
In  the  less  severe  cases  in  which  stitches  are  not  required,  no  anaesthetic 
is  necessary,  as  the  entire  procedure  occupies  only  a  few  seconds.  No 
special  after-treatment  is  called  for. 


INJURIES. 

WOUNDS. 

The  most  common  wound  of  the  tongue  is  laceration  from  a 
bite,  such  as  frequently  occurs  in  epileptics,  the  tongue  being  protruded 
between  the  teeth  and  bitten  as  the  jaws  come  together  during  the 
convulsion.  This  accident  sometimes  occurs  when  a  child  is  running 
with  the  tongue  protruded  and  falls  upon  the  chin,  snapping  the  jaws 
together  and  biting  the  tongue.     Incised  wounds  of  the  tongue  are  rare. 

TREATMENT. — In  epileptics  the  frequency  of  this  occurrence  must 
be  borne  in  mind,  and  when  a  fit  is  imminent,  a  cork,  a  roll  of  bandage, 
or  a  piece  of  wood  should  be  inserted  between  the  teeth,  and  held  there 
during  the  fit  so  as  to  prevent  the  tongue  being  bitten.  These  injuries 
usually  heal  without  any  trouble,  but  in  some  cases  severe  septic  inflam- 
mation may  ensue.  As  a  rule,  the  hcemorrhage  is  not  severe  enough  to  call 
for  any  special  treatment  for  its  arrest.  When  the  bleeding  is  serious 
the  patient  should  be  placed  in  a  good  light,  the  mouth  opened  wide,  the 
tongue  protruded  and  the  cut  surface  dabbed  over  with  a  pledget  of  wool 
soaked  in  a  lo  per  cent,  solution  of  cocaine.  Any  spouting  vessel  should 
be  seized  in  artery  forceps  and  tied  with  catgut ;  if  the  surface  simply 
oozes,  a  pledget  of  wool  soaked  in  adrenalin  chloride  (i  in  looo)  applied 
to  the  surface,  or  a  piece  of  ice  wrapped  in  muslin  and  placed  in  the  mouth, 
will  check  it  readily.  When  the  wound  is  large,  it  is  a  good  plan  to  put  in 
a  few  catgut  stitches  deeply  through  its  edges  so  as  to  press  the  lateral 
siirfaces  together  ;  this  arrests  the  bleeding  and  closes  the  wound. 

An  antiseptic  mouth-wash  (e.g.  equal  parts  of  a  saturated  boric  solution 
and  water,  a  tablespoonful  of  sanitas  to  the  pint  of  water,  or  a  weak 
solution  of  permanganate  of  potash)  should  be  used  at  frequent  intervals. 
For  forty-eight  hours  the  patient  should  be  kept  on  a  fluid  or  semi-fluid 
diet,  which  is  passed  along  the  sound  side  of  the  mouth,  the  head  being 
held  over  to  that  side  in  order  to  facilitate  the  passage  of  the  food ; 
immediately  afterwards  the  mouth  should  be  rinsed  with  the  mouth-wash 
prescribed. 
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the  tongue.  A  purge  (calomel  gr.  v  or  mist.  alb.  5  jss)  should  be  adminis- 
tered, and  an  antiseptic  mouth-wash  (boric  acid,  sanitas,  or  Condy's 
fluid),  as  hot  as  the  patient  can  bear  it,  shotdd  be  used  every  half  hour. 
If  the  case  is  acute,  but  without  embarrassment  to  respiration,  four  or 
five  leeches  (see  Vol.  I.  p.  5)  may  be  applied  externally  over  the  hyoid 
region.  Should  these  measures  fail  to  relieve  the  swelling,  or  should  the 
latter  become  so  marked  as  to  give  rise  to  dyspnoea,  the  best  plan  is  to 
make  free  incisions  into  the  tongue  under  a  general  anaesthetic ;  gas  or 
gas  and  oxygen  will  usually  suffice.  The  incisions  should  be  made' on  the 
dorsum  of  the  tongue,  on  one  or  both  sides,  according  as  half  or  the  whole 
is  affected,  and  should  run  parallel  to  the  long  axis  of  the  tongue  through- 
out its  whole  length,  extending  well  down  into  the  muscular  tissue. 
Bleeding  should  be  encouraged  by  the  employment  of  hot  boric  mouth- 
washes. The  object  of  the  incisions  is  to  favour  free  escape  of  the 
oedematous  fluid,  and  so  diminish  the  swelling  of  the  tongue. 

Abscess  of  the  Tongue. — Abscess  most  commonly  forms  between  the 
genio-hyoglossus  muscles,  so  that  by  pulling  up  the  tongue  with  forceps, 
incising  the  mucous  membrane  a  little  to  one  side  of  the  middle  line 
(taking  care  to  keep  well  internal  to  the  ranine  artery),  and  then  pushing 
sinus  forceps  into  the  substance  of  the  tongue  in  th^  direction  of  the 
abscess,  the  pus  can  be  evacuated.  A  free  opening  should  be  made 
and  the  wound  kept  open  by  introducing  a  strip  of  gauze  into  the 
cavity  ;  this  should  be  changed  twice  daily  until  the  cavity  has  contracted 
sufficiently.  The  condition  will  subside  quickly  unless  the  infection  is 
streptococcal,  when  the  condition  known  as  Ludwig's  angina  (see 
Chap.  X.)  may  set  in. 

ACUTE   SUPERFICIAL  GLOSSITIS. 

1.  The  most  common  form  of  acute  superficial  glossitis  is  that  met 
with  in  connection  with  the  growth  of  the  '  oidium  albicans '  in  the 
mucous  membrane  in  children  and  weakly  adults — the  affection  known 
as  '  thrush,'  In  this  condition  whitish  spots  appear  on  the  mucous 
membrane  of  the  tongue,  palate,  cheek,  tonsils,  or  pharynx  ;  they  increase 
in  size  rapidly,  and  coalesce  to  form  fairly  large  patches.  The  patient 
generally  feels  ill,  and  there  is  usually  diarrhoea.  In  adults  the  affection 
is  most  common  in  those  who  are  prostrated  by  severe  disease  such  as 
phthisis. 

2.  Acute  superficial  glossitis  often  accompanies  ulceration  of  the 
mucous  membrane  of  the  mouth — ^the  so-called  ulcerative  stomatitis. 

3.  An  eruption  of  herpes  may  occur  on  one  half  of  the  tongue  leading 
to  a  superficial  inflammation  accompanied  by  the  formation  of  vesicles 
and  minute  ulcers. 

Acute  superficial  glossitis  may  also  occur  in  connection  with  foot-and- 
mouth  disease. 
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up  on  the  surface  in  other  parts  of  the  tongue,  and  then  the  patch  appears 
bluish  or  (where  the  epithelium  is  thicker)  whitish,  and  is  often  indurated 
and  fissured.  The  affection  generally  occurs  between  the  ages  of  forty 
and  fifty,  and  is  more  frequent  in  men  than  in  women.  It  is  usually 
attributed  to  long-continued  irritation  of  the  tongue.  Smoking,  alcohol 
and  the  irritation  of  carious  teeth  are  potent  factors  in  its  production. 
Syphilis  predisposes  to  it  in  a  marked  degree,  and  it  is  alwaj^  well  to 
examine  the  blood  for  the  Wassermann  reaction  in  every  case  that  comes 
under  notice,  as  the  syphilitic  cases  are  often  greatly  benefited  by  the 
administration  of  salvarsan. 

The  disease  is  very  important  on  account  of  the  complications  which 
are  apt  to  arise.  Treatment  has  little  effect,  except  in  the  earlier  stages 
of  the  syphilitic  cases,  and  the  tendency  is  for  the  trouble  to  spread  over 
the  whole  tongue ;  the  mucous  membrane  of  the  cheek  may  also  be 
affected.  The  patches,  which  at  first  are  small  and  of  a  bluish  tint, 
generally  thicken,  and  in  long-standing  cases  the  condition  described 
as  '  ichthyosis  linguae '  may  occur,  and  may  be  accompanied  by  wide- 
spread cracks  and  fissures.  After  the  condition  has  remained  stationary 
for  years,  warty  growths  may  develop,  which,  although  non-malignant  at 
first,  are  very  likely  to  become  the  seat  of  epithelioma.  In  other  cases, 
one  of  the  fissures  deepens,  its  edges  harden,  and  epithelioma  develops. 
It  is  on  account  of  this  great  liability  to  the  development  of  epithelioma 
that  the  disease  is  so  important,  for  the  subjective  symptoms  are  usually 
slight,  and  in  the  milder  cases  the  condition  is  only  discovered  by 
accident. 

TREATMENT. — On  account  of  the  great  risk  of  epithelioma  in 
these  cases,  care  must  be  taken  to  avoid  irritation  of  the  inflamed  surface. 
For  example,  smoking,  the  free  use  of  alcohol,  and  the  consumption  of 
very  sweet  or  highly  spiced  foods  should  be  prohibited ;  possibly  the 
use  of  mild  tobacco  may  be  allowed  to  habitual  smokers,  but  it  is 
best  to  give  it  up  completely.  The  diet  should  be  regulated  and 
any  dyspeptic  condition  treated.  All  stumps,  rough  teeth,  or  badly 
fitting  tooth-plates  must  be  attended  to,  because  it  is  generally  in 
connection  with  some  injury  from  these  causes  that  the  epithelio- 
matous  condition  arises.  All  patients  whose  blood  reacts  positively 
to  the  Wassermann  test  should  at  once  undergo  treatment  by  salvarsan 
(see  Vol.  I.  Chap.  XL). 

Caustics  and  irritants  should  be  avoided,  and  the  local  treatment 
should  consist  essentially  in  soothing  applications.  Alkaline  mouth- 
washes, such  as  bicarbonate  of  soda  (gr.  x-xv  to  the  oz.),  chlorate  of 
potash  (gr.  v-xv  to  the  oz.),  and  applications  such  as  glycerinimi  boracis, 
or  glycerinum  acidi  carbolici  (diluted  to  i  in  40)  may  give  much  relief. 
Salicylic  acid  and  strong  solutions  of  chromic  acid  cause  irritation  and 
should  not  be  used.  Butlin  advocated  the  employment  of  ointments 
containing  drugs  such  as  borate,  cocaine  or  morphine,  in  a  basis  of  two 
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latter  condition  must  receive  the  treatment  appropriate  to  the  par- 
ticular form  present.  The  most  useful  drugs  are  bismuth,  bicarbonate 
of  soda,  rhubarb,  and  gentian;  but  of  course  these  must  be  varied 
according  to  the  essential  nature  of  the  disease,  and  the  diet  must 
be  regulated  accordingly :  the  food  should  be  soft  and  non-irritating. 
It  is  well  to  clear  out  the  bowels  in  the  first  instance  and  to  see  that 
they  are  moved  daily. 

In  the  local  treatment  frequent  cleansing  of  the  mouth  with  gargles 
of  sanitas,  chlorate  of  potash,  or  boro-glyceride  will  be  necessary.  If  the 
ulcers  are  painful,  touching  them  occasionally  with  2  per  cent,  solution 
of  chromic  acid,  or  with  nitrate  of  silver  fused  on  the  point  of  a 
probe,  will  often  give  relief.  If  healing  is  slow,  astringent  lotions 
such  as  weak  solutions  of  alum  (gr.  ij-v  to  the  oz.)  may  be  employed, 
and  iron  should  be  administered  internally  in  the  form  of  pil.  ferri 
(gr.  v-xv  t.d.s.)  or  s)Tup  of  the  iodide  of  iron  (3ss-3j).  The  teeth 
should  be  attended  to,  and  if  there  is  any  pyorrhoea  present  it  must  be 
treated. 

THE   LEUCOPLAKIAL   ULCER. 

It  is  not  uncommon  for  ulceration  to  occur  about  the  centre  of 
leucoplakial  patches  in  cases  of  chronic  superficial  glossitis.  The  ulcers 
are  usually  very  sensitive  and  difficult  to  get  rid  of.  They  generally 
take  the  form  of  fissures  of  varying  depth,  in  which  epithelioma  is 
prone  to  develop.  These  ulcers  are  difi&cult  to  treat,  and  often  remain 
unhealed  for  a  long  time  ;  owing  to  the  thickness  of  the  tissues  around, 
they  may  present  all  the  appearances  of  a  callous  ulcer. 

TREATMENT. — All  causes  of  irritation  must  be  removed,  and 
antiseptic  and  astringent  mouth-washes,  such  as  alum  or  tannin  (gr.  ij-v 
to  the  oz.),  should  be  employed.  In  patients  under  middle  age,  a  solution 
of  chromic  acid  (commencing  with  2  per  cent,  and  increasing  up  to 
10  per  cent.)  may  be  painted  on  the  ulcer  once  daily.  In  chronic  cases 
it  is  best  to  excise  the  ulcer  as  soon  as  it  is  found  that  it  will  not  heal 
under  careful  treatment.  When  the  sore  is  the  centre  of  a  limited 
patch  of  leucoma,  excision  of  the  entire  patch  along  with  the  ulcer  is 
advisable,  and  should  be  done  in  the  manner  described  for  leucoplakia 
(see  p.  59). 

THE  MERCURIAL   ULCER. 

This  is  merely  an  exaggerated  stage  of  mercurial  stomatitis,  and 
is  rarely  seen  nowadays  ;  it  was  fairly  common  formerly  and  resulted 
from  an  unduly  free  use  of  mercury. 

TREATMENT. — The  immediate  disuse  of  the  drug  is  obviously 
called  for,  whether  it  has  been  given  internally  for  syphilis  or  whether  the 
affection  occurs  in  a  patient  working  with  mercury.     A  course  of  saline 
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aperients  should  be  given,  and  a  mixture  containing  10-15  grains  of 
chlorate  of  potash  should  be  administered  three  times  a  day.  At  the 
same  time  careful  attention  to  the  hygiene  of  the  mouth  is  essential,  the 
teeth  being  frequently  cleansed  with  a  tooth-powder  containing  chlorate 
of  potash,  carbolic  acid,  and  some  astringent,  such  as  catechu. 


CHAPTER  VII. 

SYPHILIS  AND  TUBERCULOSIS  OF  THE  TONGUE. 

SYPHILIS. 

Lingual  syphilis  is  very  common,  and  all  stages  of  the  disease  may  be 
met  with. 

A  primary  chancre  is  rare  on  the  tongue  ;  when  it  affects  the  mouth  it 
generjilly  occurs  on  the  lip  or  in  the  region  of  the  tonsil.  On  the  tongue 
it  is  usually  situated  towards  the  tip  or  the  anterior  part  of  the  dorsum. 

Mucous  patches  are  extremely  common  in  the  course  of  secondary 
syphilis,  and  may  be  met  with  on  any  part  of  the  tongue,  most  frequently 
about  its  borders.  They  may  occur  also  in  the  congenital  form  of  the 
disease  and  are  usually  multiple  and  accompanied  by  other  manifesta- 
tions of  the  disease  elsewhere.  The  patches  vary  in  appearance  according 
to  their  situation  ;  on  the  side  of  the  tongue,  they  form  elongated  or  oval 
areas  and  are  often  fissured  or  ulcerated  in  the  centre  and  very  painful ; 
on  the  dorsum  the  ulceration  is  not  so  marked,  and  the  patch  is  generally 
smooth,  with  whitish  margins  ;  on  the  under  surface  of  the  tongue  they 
may  present  the  warty  appearance  of  the  typical  mucous  patch. 

In  tertiary  syphilis  sclerosing  glossitis  (localised  areas  of  inflammation 
with  thickening  of  the  tissues  beneath)  or  typical  gummaia  may  be  met 
with.  The  first  form  causes  deep  fissures  and  ulcers  on  the  tongue  which 
are  very  typical.  In  the  earlier  stages  they  give  rise  to  thickened  patches 
of  variable  size  with  a  white  appearance,  which  somewhat  resemble 
leucoplakia  ;  these  areas  are  often  fissured  or  ulcerated. 

The  most  frequent  form  of  tertiary  lesion  is  a  gumma.  Gununata 
occur  either  on  the  surface  of  the  tongue  or  deep  in  the  muscular  tissue  ; 
the  more  deeply  seated  forms  are  usually  near  the  middle  line.  They 
may  be  single  or  multiple,  and  gradually  break  down  and  lead  to  a 
comparatively  deep  conical  ulcer,  with  a  foul  sloughy  surface,  and  without 
the  hard  everted  edge  that  is  typical  of  epithelioma.    There  is  often 
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elapse  before  the  diagnosis  is  certain,  and  time  is  of  such  great  importance 
in  these  cases  that  the  most  rapid  and  certain  means  of  coming  to  a 
decision  must  be  employed. 

TUBERCULOSIS. 

This  condition  closely  resembles  that  occurring  on  the  lower  lip 
(see  Vol.  III.  p.  463).  The  ulcers  may  be  primary,  or  secondary  to 
tuberculous  disease  elsewhere  ;  the  primary  form  is  extremely  rare.  In 
most  cases  ulceration  occurs  in  the  subjects  of  phthisis  or  of  tuberculosis 
of  the  larynx  or  pharynx,  and  is  usually  connected  with  some  injury,  such 
as  the  irritation  of  a  rough  tooth. 

The  ulcers  are  extremely  painful,  and  may  give  rise  to  great  difficulty 
in  eating  and  swallowing.  They  usually  occur  about  the  tip  of  the  tongue, 
although  they  may  appear  on  the  dorsiun  farther  back.  They  vary  from 
a  crack  at  the  tip  of  the  tongue  with  hard  edges — on  separating  which 
a  deep  fissure  may  be  found — to  a  superficial  erosion  beginning  as  a 
small  vesicle.  As  the  ulcer  increases  in  size,  it  becomes  irregular  in  shape, 
and  its  surface  is  pale  and  flabby,  and  generally  covered  with  yellowish 
grey  mucus.  The  edges  are  not  much  undermined ;  they  are  often 
sharply  cut  and  redder  than  the  surrounding  parts.  The  ulcer  is  super- 
ficial at  first,  but  extends  more  deeply  as  it  increases  in  size.  The 
tongue  is  generally  swollen. 

TREATMENT. — Radical  measures  are  indicated  when  the  ulcer 
is  small,  single,  and  unaccompanied  by  advanced  tuberculous  disease 
elsewhere,  and  they  are  especially  applicable  in  the  case  of  the  ulcers  on 
the  tip  of  the  tongue,  which  cause  intense  pain  on  mastication  or  articula- 
tion. The  more  extensive  tuberculous  ulcers,  associated  with  similar 
disease  in  the  larynx  or  lungs,  should,  however,  not  be  excised  unless  they 
are  causing  great  pain ;  excision  would  mean  an  extensive  operation, 
whilst  the  cut  surface  would  be  liable  to  become  infected.  When,  how- 
ever, the  disease  in  the  lungs  is  quiescent,  it  13  of  advantage  to  remove 
the  ulcer,  even  though  it  be  extensive.  The  ulcers  should  not  be  excised 
when  they  occur  in  the  neighbourhood  of  the  base  of  the  tongue. 

The  best  method  of  removing  the  ulcer  is  by  a  wedge-shaped  excision, 
the  cut  edges  being  accurately  stitched  together  afterwards.  It  is  useless 
to  excise  the  ulcers  and  to  leave  a  raw  surface,  as  re-infection  would  almost 
certainly  occur.  The  operation  is  described  on  p.  59.  The  hygiene  of 
the  mouth  sliould  be  attended  to  before  it  is  undertaken.  Afterwards 
antiseptic  mouth-washes  should  be  employed. 

When  a  radical  operation  is  not  advisable,  an  attempt  may  be  made 
to  remove  the  infected  surface  of  the  ulcer,  but  in  many  cases  it  will  be 
necessary  to  be  content  with  measures  designed  merely  to  relieve  the 
pain  and  inconvenience  in  mastication  and  articulation.  Unless  the 
patient  is  profoundly  ill,  it  is  best  to  remove  the  surface  of  the  ulcer. 
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and  this  may  be  done  without  a  general  anaesthetic,  although  the  use  of 
one  is  more  satisfactory.  The  ulcer  is  mopped  over  with  a  10  per  cent. 
solution  of  cocaine  (to  which  a  few  drops  of  adrenalin  chloride  are 
added),  and  its  surface  is  carefully  scraped  with  a  small  sharp  spoon, 
and  afterwards  sponged  over  with  undiluted  carbolic  or  lactic  acid 
(see  Vol.  III.  p.  463).  This  may  be  repeated  if  necessary  at  intervals 
until  healthy  granulation  occurs.  A  mouth-wash  of  boro-glyceride  or 
sanitas  may  be  used  after  the  operation  ;  one  of  alum  or  tannin 
(gr.  ij-v  to  the  oz.)  should  be  substituted  if  healing  is  slow.  The 
constitutional  treatment  of  tuberculous  disease  (see  Vol.  I.  p.  231)  should 
be  carried  out. 

WTien  the  ulcer  is  too  extensive  or  the  patient  is  too  weak  for  this 
treatment,  the  surface  of  the  ulcer  may  be  painted  over  with  a  20  per 
cent,  solution  of  lactic  acid  every  alternate  day.  If  the  pain  is  very  severe 
orthoform  may  be  powdered  on  the  ulcer  shortly  before  meals,  so  as  to 
relieve  the  pain.  Should  this  fail,  the  local  application  of  a  10  per  cent, 
solution  of  cocaine  should  be  prescribed.  As  an  alternative  in  severe 
cases,  a  sixth  of  a  grain  of  morphine  mixed  with  a  little  boric  acid  may  be 
dusted  on  the  ulcer  after  its  surface  has  been  dried. 
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CHAPTER  VIII. 

NON-MALIGNANT  TUMOURS  OF  THE  TONGUE. 

Simple  tumours  of  the  tongue  are  rare.  Lipomata  and  fibromata  are 
sometimes  met  with  and  must  be  enucleated  if  the  diagnosis  is  made ; 
in  a  doubtful  case  it  is  advisable  to  cut  down  and  ascertain  the  nature  of 
the  growth  before  performing  a  set  excision,  as  the  simple  removal  of  a 
non-malignant  tumour  will  suffice  for  a  cure. 

NiEVUS. 

Naevus  of  the  tongue  may  be  either  capillary  or  venous ;  it  is  usually 
unilateral.  These  tumours  may  not  give  rise  to  any  trouble  if  the)'^  are 
small,  the  chief  accident  to  which  the  patient  is  liable  being  haemorrhage 
if  the  growth  is  injured  ;  septic  thrombosis  may  follow  the  injury.  When, 
however,  a  venous  naevus  affects  a  considerable  area  of  the  tongue 
and  increases  in  size,  great  enlargement  of  the  organ  ensues  and 
the  tongue  constantly  gets  in  the  way  of  the  teeth  and  is  woimded, 
the  patient  being  thus  exposed  to  the  risk  of  serious  haemorrhage  and 
septic  infection. 

TREATMENT. — This  must  vary  with  the  extent  and  progress  of 
the  affection  and  also  with  its  situation.  Whett  the  navus  is  stationary  and 
is  situated  on  the  dorsum,  there  is  rarely  any  need  for  operative  interference. 
The  tumour  should  be  watched,  and  should  only  be  operated  upon  if  it 
increases  in  size.  Should  it  do  so,  the  best  plan,  when  the  growth  is 
quite  small,  is  to  destroy  it  with  the  actual  cautery  at  a  dull  red  heat  so 
as  to  sear  the  vessels  and  not  to  cut  through  them. 

When  the  ncevus  is  on  the  side  of  the  tongue  and  is  small,  it  is  liable  to  be 
bitten  and  it  should  be  excised,  even  though  it  may  not  be  increasing  in 
size.  This  can  be  done  by  a  wedge-shaped  incision  so  planned  as  to  go 
well  clear  of  the  dilated  vessels.  A  few  ligatures  may  be  required,  but 
as  a  rule  the  haemorrhage  soon  ceases  when  the  sides  of  the  wedge  are 
brought  together  by  catgut  sutures  inserted  deeply.     Before  inserting  the 
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hypoglossal   nerve   backwards  ;   this   will  bring   him  to  the   external 
carotid  artery  from  which  the  lingual  artery  arises. 

In  spite  of  preliminary  ligature  of  the  lingual,  however,  the  bleeding 
during  the  removal  of  the  naevus  may  be  profuse,  so  that,  iii  very  extensive 
cases,  it  is  well  to  control  the  circulation  by  temporary  ligatures  passed 
through  the  substance  of  the  tongue  well  beyond  the  area  of  excision. 
After  the  naevus  has  been  removed  and  the  larger  vessels  have  been  tied, 
oozing  is  arrested  by  the  sutures  which  bring  the  edges  together  and 
which  should  be  inserted  deeply  through  the  woimd  and  tied  firmly. 
Occasionally,  however,  it  may  be  found  necessary  to  apply  the  actual 
cautery  before  the  temporary  ligatures  are  removed. 

LYMPHANGIOMA. 

This  is  the  usual  cause  of  the  condition  known  as  '  macroglossia  '  the 
typical  form  being  a  congenital  lymphangioma  of  the  tongue.  The 
superficial  vessels  are  usually  dilated  and  tortuous  and  give  rise  to  vesicles 
on  the  surface  of  the  organ  towards  the  tip  and  edges.  At  first  the 
tongue  is  soft  and  does  not  cause  much  inconvenience,  although  it 
occasionally  swells  and  becomes  inconveniently  large.  The  superficial 
dilated  lymphatics  are  easily  injured,  and  injury  may  be  followed  by 
inflammation  of  the  tongue  and  considerable  thickening  ;  as  a  result  the 
tongue  is  liable  to  repeated  inflammatory  attacks  which  leave  the  organ 
firmer,  harder  and  larger  than  before.  After  a  time  the  tongue  may 
become  too  large  for  the  mouth  and  be  firmly  pressed  against  the  teeth 
of  the  lower  jaw  ;  it  may  even  hang  out  of  the  mouth  permanently.  As 
a  result,  the  pressure  on  the  lower  jaw  causes  the  alveolar  border 
and  the  teeth  to  project  forwards,  and  this  deformity  becomes  irre- 
mediable if  it  is  allowed  to  persist.  The  patient  may  also  suffer  from 
difiiculty  in  breathing,  masticating  and  swallowing.  A  similar  condition 
may  be  met  with  in  von  Recklinghausen's  disease. 

TREATMENT. — In  former  days,  ignipuncture,  electrolysis,  or 
scarifications  were  employed,  but  they  never  cure  the  condition,  and  only 
serve  to  set  up  inflammation  and  increase  the  growth  of  the  tongue.  The 
only  method  which  promises  success  is  excision  of  wedge-shaped  portions 
of  the  organ  including  as  much  as  possible  of  the  lymphangiomatous 
mass.  These  operations  are  no  doubt  dangerous  and  may  be  followed 
by  severe  lymphangitis,  just  as  are  operations  for  hydrocele  of  the 
neck  and  other  lymphangiomatous  tumours.  When,  however,  repeated 
attacks  of  inflammation  have  occurred  and  a  typical  macroglossia  has 
been  produced,  the  lymphatics  are  widely  blocked  already  and  there  is 
not  the  same  risk  of  spreading  lymphangitis.  Notwithstanding  this  risk 
the  condition  of  the  tongue  is  far  too  serious  to  be  left  alone. 

Before  operation  the  mouth  must  be  cleansed,  all  fur  removed  from 
the  tongue,  and  the  teeth  scaled  and  cleaned.     A  wedge-shaped  portion 
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case  if  it  extends  deeply  into  the  base  of  the  tongue  and  gives  rise  to  much 
enlargement  there,  it  will  be  advisable  to  give  the  patient  a  general 
anaesthetic,  and  then  either  perform  a  preliminary  laryngotomy  and  plug 
the  pharynx,  or  have  the  head  hanging  well  down  so  that  any  blood  will 
collect  in  the  naso-pharynx.  The  tongue  is  pulled  well  forwards  by 
means  of  a  clip  or  tongue-forceps,  and  an  elliptical  incision  is  made 
through  the  mucous  membrane  of  the  tongue  enclosing  the  base  of  the 
tumour,  but  not  incising  it.  Good  reflected  light  or  a  powerful  forehead 
lamp  is  required,  as  the  tumour  must  not  be  injured.  Then,  with  a 
blunt  dissector,  the  growth  can  be  shelled  out  without  serious  bleeding, 
and  the  cavity  which  is  left  should  be  obliterated  by  a  few  catgut 
sutures  inserted  deeply  so  as  to  arrest  bleeding  and  secure  coaptation. 
Should  myxoedema  ensue,  the  patient  must  be  treated  by  means  of 
thyroid  extract  (see  Vol.  V.). 

PAPILLOMATA. 

Warts  are  not  uncommon  on  the  tongue,  and  are  important  mainly 
because  they  may  be  followed  by  epithelioma.  They  are  usually  pedun- 
culated and  occur  on  the  dorsum  ;  they  maj^  also  be  met  with  beneath 
the  tongue  in  the  neighbourhood  of  the  frenum.  The  warty  condition  of 
the  tongue  associated  with  leucoma  is  referred  to  on  p.  58 ;  in  that 
condition  the  warts  are  usually  sessile  and  are  very  liable  to  be  followed 
by  epithelioma. 

TREATMENT. — Removal  is  imperative  and  is  usually  easy.  The 
best  method  is  to  enclose  the  base  of  the  wart  in  an  elliptical  incision 
carried  into  the  substance  of  the  tongue  in  a  wedge-shaped  manner,  so 
as  to  allow  the  edges  of  the  wound  to  be  stitched  together  with  catgut 
afterwards.  This  operation  is  best  performed  under  general  anaesthesia, 
but  local  anaesthesia  by  cocaine,  applied  both  locally  to  the  surface  and 
injected  into  the  tongue,  may  be  employed ;  the  objection  to  it  is  the 
difficulty  of  controlling  the  movements  of  the  tongue. 
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indurated  without  any  marked  ulceration  and  without  being  warty,  and 
the  disease  progresses  slowly  and  resembles  in  its  characters  the  atrophic 
scirrhus  of  the  breast. 

The  cancer  is  at  first  superficial  and  the  patient's  attention  may  only 
be  drawn  to  it  by  some  slight  pain  or  interference  with  mastication  or 
articulation.  The  disease  spreads  not  only  superficially  along  the  mucous 
membrane,  but  also  deeply  into  the  muscles,  and  before  long  this  leads  to 
difficulty  in  protruding  the  organ  ;  this  is  most  marked  when  the  disease 
occurs  far  back. 

When  the  growth  is  situated  on  the  edge  of  the  tongue  or  floor  of  the 
mouth,  it  spreads  not  only  on  to  the  dorsum,  but  also,  and  often  chiefly, 
along  the  floor  of  the  mouth  and  thence  to  the  mucous  membrane  covering 
the  lower  jaw,  the  periosteum  and  bone  being  soon  affected. 

When  situated  at  the  back  of  the  tongue,  the  growth  spreads  to  the 
mucous  membrane  of  the  floor  of  the  mouth,  to  the  tonsil  and  anterior 
pillar  of  the  fauces,  the  pharjoix,  and  the  orifice  of  the  larynx,  and  upwards 
on  to  the  soft  palate  ;  so  that  in  cases  of  extensive  cancer  of  the  base  of 
the  tongue  there  may  also  be  disease  of  the  tonsil,  fauces,  and  soft 
palate.  In  other  cases  the  disease  in  the  tongue  in  this  situation  is 
secondary  to  a  primary  focus  in  the  palatal  or  tonsillar  regions. 

When  the  growth  spreads  from  the  tongue  to  the  floor  of  the  mouth  or 
commences  in  the  latter  situation,  it  affects  the  lymphatic  glands  early, 
and  the  sublingual  salivary  glands  also  become  infiltrated.  Removal  of 
the  tongue  alone,  even  at  a  very  early  stage,  seldom  arrests  the  disease 
altogether.  It  may  not  recur  in  the  mouth,  but  it  almost  invariably  does 
so  in  the  neighbouring  lymphatic  glands. 

The  greater  severity  of  the  disease  when  it  occurs  in  the  tongue  may 
be  partly  due  to  great  suitability  of  the  soil  for  the  growth  of  epithelium, 
but  is  also  partly  the  result  of  the  early  infiltration  of  the  lingual  muscles. 
When  cancer  attacks  a  muscle  it  soon  becomes  diffusely  distributed  over 
it  by  way  of  the  lymphatic  vessels  as  a  consequence  of  the  muscular 
movements.  In  cancer  affecting  the  side  of  the  tongue,  the  hyoglossus 
is  liable  to  early  infiltration,  while  in  the  more  centrally  and  deeply 
situated  growths,  it  is  the  genio-hyoglossus  that  is  most  involved.  This 
point  has  a  most  important  bearing  on  the  extent  of  the  operation 
necessary  in  these  cases,  and  more  especially  on  the  question  of  partial 
operations. 

The  lymphatic  glands  first  affected  vary  according  to  the  seat  of  the 
primary  disease  in  the  tongue.  In  cancer  of  the  tip,  the  frenum  and  the 
anterior  part  of  the  floor  of  the  mouth, .  the  submental  glands  are  first 
affected,  and  after  them  those  in  the  submaxillary  region.  In  cancer  of 
the  middle  of  the  tongue  and  fi^oor  of  the  mouth,  the  glands  in  the  sub- 
maxillary region  will  generally  be  first  enlarged.  The  submaxillary 
salivary  gland  itself  usually  escapes,  but  there  are  lymphatic  glands  in 
intimate  connection  with  it  which  soon  become  enlarged.    The  disease 
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the  seat  of  epitheliomatous  ulceration.  Bleeding  is  common  from  these 
deep  ulcers,  and  may  be  severe. 

In  the  case  of  patients  who  have  not  been  operated  upon,  the  disease 
generally  causes  death  within  a  year,  or  at  the  most  within  eighteen 
months.  The  cause  of  death  is  usually  exhaustion  due  to  gradual 
emaciation,  profuse  discharge  and  haemorrhage  from  the  ulcer,  and 
difficulty  in  taking  food.  The  final  result  is  often  brought  about  by  a 
low  form  of  pneumonia.  Occasionally  there  are  profuse  haemorrhages 
from  the  ulcer  in  the  mouth  or  in  the  neck,  but  as  a  rule  the  haemorrhage 
is  not  severe,  and  only  contributes  indirectly  to  the  death  of  the  patient. 

TREATMENT. — ^The  first  and  most  important  point  in  the  treat- 
ment is  to  decide  which  cases  are  operable  and  which  are  not.  The  growth 
in  the  mouth  should  always  be  removed  when  it  is  possible  to  do  so,  because 
even  though  recurrence  should  take  place  in  the  glands,  the  termination 
will  be  much  more  easy  if  the  mouth  remains  free  from  disease. 

The  choice  of  cases  for  operation.  —  The  chief  points  which 
determine  the  suitability  of  any  given  case  for  operative  treatment 
are  the  extent  and  situation  of  the  growth  in  the  mouth,  the  degree  of 
implication  of  the  glands  in  the  neck  and  the  general  condition  of  the 
patient.    We  shall  consider  these  questions  in  the  above  order. 

The  extent  of  the  disease  in  the  mouth  only  influences  the  question  in 
so  far  as  the  possibility  of  complete  removal  of  the  primary  disease  is 
concerned.  When  we  consider  the  sufferings  which  a  patient  dying  from 
cancer  of  the  tongue  has  to  undergo,  sufferings  which  are  largely  attribut- 
able to  the  foul  mass  in  the  mouth,  it  is  obviously  the  surgeon's  duty  to 
attempt  the  removal  of  the  primary  growth,  even  when  the  area  of  healthy 
tissues  around  the  disease  is  comparatively  slight,  and  when  therefore 
there  is  a  considerable  risk  of  recurrence.  This  argument  must  not, 
however,  be  carried  too  far,  for  there  can  be  no  object  in  cutting  into 
the  mouth  when  the  disease  is  so  extensive  that  it  is  obviously  impossible 
to  remove  it  entirely.  For  instance,  if  the  tongue  is  infiltrated  with 
cancer  which  has  extended  so  far  on  to  the  floor  of  the  mouth  as  to  fix 
the  organ,  no  good  can  result  from  operation,  seeing  that  only  a  portion 
of  the  growth  can  be  taken  away. 

The  sittMtion  of  the  disease  in  the  tongue  is  of  importance.  A  com- 
paratively extensive  growth  situated  on  the  anterior  part  of  the  organ 
may  be  removed  with  a  fair  prospect  of  success  when  a  much  less  extensive 
mass  in  the  posterior  half  should  be  left  alone.  Some  surgeons  hold  that 
extension  of  the  disease  from  the  tongue  to  the  tonsillar  region  contra- 
indicates  operative  interference,  but,  although  it  undoubtedly  increases 
the  gravity  of  the  operation,  we  are  not  inclined  to  look  upon  these  cases 
as  necessarily  inoperable.  We  have  operated  on  cases  in  which  the 
growth  extended  on  to  the  soft  palate  and  the  pharynx,  and  have  been  able 
to  remove  the  disease  completely.  If,  however,  the  whole  base  of  the 
tongue  is  involved  and  the  mischief  extends  across  the  middle  line,  the 
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permit  complete  extirpation,  and  therefore  it  is  important  to  cut  down 
and  ascertain  the  exact  condition  of  affairs  under  these  circumstances. 
A  comparatively  slight  dissection  will  show  whether  removal  is  feasible  or 
not,  and,  if  the  case  is  found  to  be  inoperable,  the  wound  can  be  closed 
without  risk  to  the  patient.  Involvement  of  the  carotid  artery  and  the 
vagus  nerve  are  rare  except  when  there  is  extensive  infiltration  of  the 
neck — ^when  the  mass  will  be  completely  fixed  and  there  will  be  no  lateral 
mobility — and  ligature  of  the  carotid  artery  with  its  serious  symptoms 
due  to  imperfect  blood-supply  to  the  brain  will  therefore  practically  never 
be  called  for.  Removal  of  portions  of  the  vagus,  on  the  other  hand, 
does  not  seem  to  be  attended  by  any  particular  danger.  It  has  been  done 
more  than  once  accidentally,  and  in  one  case  in  which  we  found  the  carotid 
artery  unaffected,  but  the  vagus  infiltrated  with  disease,  two  inches  of 
the  nerve  were  removed  designedly,  and  the  patient  was  none  the  worse. 
If,  however,  the  disease  involves  the  artery,  we  should  consider  the 
case  inoperable. 

Should  there  be  extensive  involvement  of  the  glands  extending  well 
down  into  the  root  of  the  neck,  so  that  it  is  obvious  that  those  in  the 
thorax  must  also  be  affected,  or  should  the  glandular  enlargement  infil- 
trate the  skin,  thereby  showing  that  the  disease  has  passed  beyond  the 
limits  of  the  gland,  operation  must  be  looked  upon  as  out  of  the  question. 

Extension  of  glandular  disease  beneath  the  stemo-mastoid  muscle, 
although  it  makes  complete  removal  more  difficult,  does  not  necessarily 
contra-indicate  operation.  On  the  other  hand,  extension  upwards  into 
the  parotid  region  is  a  much  more  serious  matter,  inasmuch  as,  owing  to 
the  anatomical  conditions,  the  chances  of  removing  all  the  affected  glands 
are  very  slight. 

The  general  condition  of  the  patient  will  influence  the  decision  to  some 
extent.  It  is  rare  for  metastasis  to  occur  in  cancer  of  the  tongue,  although 
secondary  deposits  have  been  found  in  the  limg  and  liver.  Either  the 
disease  does  not  spread  by  the  blood-vessels  or  else  the  patient  dies 
before  it  has  had  time  to  establish  itself  elsewhere ;  the  presence  or 
absence  of  metastatic  deposits  therefore  does  not,  as  a  rule,  affect  the 
question  of  operation.  But  after  operation  for  cancer  of  the  tongue,  a 
wound  is  left  which  must  become  septic,  and  the  chances  of  recovery  must 
depend,  to  a  great  extent,  on  the  patient's  power  of  resisting  septic 
infection,  and  therefore  his  general  state  of  health  is  a  matter  of  great 
importance.  Alcoholics,  for  instance,  stand  these  operations  badly, 
particularly  when  the  area  involved  is  the  base  of  the  tongue,  and  it  is 
not  advisable  to  undertake  extensive  operations  in  habitual  dnmkards, 
even  though  they  have  no  albuminuria  or  definite  visceral  disease.  The 
operation  is  frequently  followed  by  an  attack  of  delirium  tremens,  and, 
moreover,  the  tissues  of  these  patients  seem  peculiarly  unable  to  resist 
sepsis,  so  that  the  chances  of  a  fatal  result  are  great.  There  would  be  the 
same  hesitation  in  operating  upon  the  subjects  of  albuminuria  or  diabetes. 
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on  the  tongue,  and  when  consequently  this  wound  communicates  freely 
with  the  mouth,  we  prefer  to  ligature  the  lingual  artery  as  it  is  divided 
in  the  tongue,  because  the  whole  wound  in  the  neck  must  necessarily 
become  septic,  and  the  ligature  on  the  lingual  trunk  near  its  origin  from 
the  carotid  is  certain  to  separate,  and  its  separation  is  likely  to  be  followed 
by  secondary  haemorrhage.  This  occurs  usually  about  the  tenth  day, 
when  the  patient  is  otherwise  fairly  well  and  is  probably  not  imder  careful 
supervision,  and  he  may  die  before  assistance  can  reach  him,  death 
ensuing  either  from  loss  of  blood  or  from  the  blood  finding  its  way  into  the 
trachea.  In  order  to  stop  the  haemorrhage  it  wiU  be  necessary  to  tie  the 
external  or  the  conunon  carotid  arteries,  either  of  which  operations  may 
be  followed  by  disastrous  results — ^the  ligature  of  the  external  carotid 
probably  by  secondary  haemorrhage,  as  it  will  be  tied  in  a  septic  wound, 
and  ligature  of  the  conunon  trunk  by  fatal  cerebral  symptoms.  Under 
these  circumstances,  therefore,  we  prefer  to  tie  the  terminal  branches  of 
the  vessel  rather  than  to  ligature  it  in  continuity  at  its  origin. 

Asphyxia  from  the  peissage  of  blood  into  the  trachea  is  usually 
comparatively  easily  avoided.  The  patient  should  lie  with  the  face 
turned  a  little  towards  the  sound  side,  the  lower  angle  of  the  mouth  being 
firmly  pressed  down  by  an  assistant's  fingers  so  that  the  blood  runs  first 
into  the  hollow  of  the  cheek  and  then  out  of  the  mouth.  Some  surgeons, 
however,  raise  the  head  and  shoulders  of  the  patient,  and  throw  the  head 
forwards,  so  that  the  blood  shall  run  directly  out  of  the  mouth.  This 
risk  may  be  altogether  avoided  by  performing  a  preliminary  kuyn- 
gotomy  (see  p.  33)  and  plugging  the  pharynx  firmly  with  a  large 
sponge  attached  to  a  long  tape,  the  end  of  which  hangs  out  of  the  mouth 
and  is  secured  by  forceps.  This  operation  does  not  materially  increase 
the  risks,  and  has  the  great  advantage  of  enabling  the  surgeon  to  disregard 
the  oozing  and  to  concentrate  his  attention  entirely  on  the  removal  of  the 
disease — a  point  of  the  highest  importance  when  it  is  situated  far  back. 
The  constant  sponging  necessary  to  prevent  blood  running  into  the 
larynx  is  calculated  to  flurry  the  surgeon,  and  the  result  is  that  he  does 
not  cut  suf&ciently  wide  of  the  disease,  and  the  whole  object  of  the 
operation  is  defeated.  Hence,  except  when  the  disease  is  limited  to  the 
tip  of  the  tongue,  it  is  advisable  to  perform  a  preliminary  laryngotomy. 
The  intratracheal  method  of  administration  of  anaesthetics  described  on 
p.  33  also  prevents  the  entrance  of  blood  into  the  air-passages. 

Remote  dangers. — These  are  mainly  septic  risks,  and  it  is  of  the  highest 
importance  to  adopt  measures  to  minimise  them.  The  most  serious  risk 
of  sepsis  occurs  in  operations  about  the  base  of  the  tongue,  and  in  the 
cases  in  which  it  is  deemed  advisable  to  practise  an  extensive  removal  of 
the  cervical  glands  at  the  same  operation  as  that  in  which  the  disease  in 
the  tongue  is  removed  ;  the  latter  necessarily  opens  up  the  cellular  planes 
and  establishes  a  direct  communication  with  the  buccal  cavity. 

In  spite  of  the  fact  that  the  operation  is  done  in  a  septic  cavity,  it  is 
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• 

these  wounds  m  the  mouth  can  be  closed  they  heal  rapidly,  and  therefore 
we  always  attempt  to  arrange  the  incisions  so  that  part  of  the  wound,  at 
any  rate,  can  be  stitched  up.  When  only  half  the  tongue  is  removed 
this  is  done  by  dividing  the  tissues  somewhat  obliquely,  so  as  to 
leave  small  flaps  of  mucous  membrane  above  and  below,  which  can 
afterwards  be  approximated  by  catgut  stitches.  A  considerable  amount 
of  mucous  membrane  can  often  be  saved  in  this  way,  and  we  regard  it  as  a 
point  of  special  importance  in  cases  in  which  the  wound  is  near  the  root 
of  the  tongue  and  the  tonsillar  region,  and  in  which  acciunulation  of  putre- 
fying discharges  is  extremely  likely  to  give  rise  to  septic  cellulitis  and 
pneumonia.  In  the  majority  of  cases  it  is  impossible  to  stitch  up  the 
wound  completely,  but  even  partial  closure  (especially  when  it  can  be 
done  towards  the  back  of  the  throat)  not  only  diminishes  the  risks  of 
sepsis,  but  also  enables  the  patient  to  swallow  and  to  move  the  tongue 
much  better  than  he  otherwise  could.  Moreover,  if  the  tip  of  the  tongue 
can  be  stitched  over,  it  does  not  become  bound  to  the  floor  of  the  mouth 
in  the  same  way  that  it  does  when  a  large  raw  surface  is  left,  nor  will 
there  be  so  much  interference  with  speaking  and  swallowing. 

A  useful  precaution  against  sepsis  is  to  swab  out  the  wound  and  all  its 
recesses  with  a  solution  of  chloride  of  zinc  (gr.  40  to  the  oz.)  at  the  end  of 
the  operation.  This  closes  the  routes  of  absorption  to  a  considerable 
extent  and  thus  delays  the  onset  and  spread  of  sepsis. 

The  septic  troubles  are  chiefly  cellulitis,  acute  septicaemia,  and  septic 
pneumonia.  Acute  septicaemia  is  the  most  conunon,  and  this  is  the 
reason  why  we  lay  so  much  stress  upon  the  importance  of  local  pre- 
cautions. Once  septic  pneimionia  is  established  there  is  practically 
no  hope  for  the  patient. 

The  treatment  of  the  glandular  area. — In  operations  for  cancer 
of  the  breast  it  is  the  accepted  practice  that  the  entire  glandular  area  in 
the  axilla,  and  also  the  lymphatic  tracts  between  the  tiunour  and  the 
glands,  must  be  cleared  away.  The  question  arises  whether  this  should 
be  done  in  cancer  of  the  tongue.  In  cancer  of  the  breast  there  are  almost 
invariably  plugs  of  cancerous  cells  in  the  lymphatic  vessels  nmning  from 
the  breast  to  the  infected  glands  ;  were  the  latter  alone  removed,  the 
disease  would  be  very  apt  to  recur  in  the  lymphatic  vessels,  especially 
over  the  pectoral  fascia.  This  infection  of  the  lymphatics  apparently 
does  not  occur  to  the  same  extent  in  cancer  of  the  tongue,  and  it  is  usually 
only  in  advanced  cases  that  there  is  an  infection  of  the  tissues  between  the 
tongue  and  the  glands,  and  then  it  probably  arises  from  direct  extension. 
Hence  it  is  not  always  necessary  to  remove  the  tissues  between  these 
two  structures,  in  other  words  to  cause  the  wound  in  the  mouth  to 
communicate  with  the  triangles  of  the  neck. 

Another  question  of  importance  is  whether  the  fat  and  glands  should 
be  removed  from  the  anterior  triangle,  as  is  done  in  the  axilla,  when  no 
glandular  enlargement  can  be  felt  at  the  time  of  the  operation  on  the 


84  AFFECTIONS  OF  THE  TONGUE 

the  planes  of  the  neck  is  very  likely  to  occur.  In  these  cases,  therefore, 
it  is  well  to  divide  the  operation  into  two  stages,  allowing  a  week  to 
elapse  between  each,  and  the  question  then  arises  as  to  which  operation 
should  be  performed  first,  the  removal  of  the  tongue  or  that  of  the  glands. 
The  answer  will  depend  on  the  part  most  affected.  In  bad  cases  such  as 
these,  the  process  usually  spreads  much  more  rapidly  in  the  glands  than 
in  the  tongue,  and  it  will  generally  be  found  advisable  to  remove  the  glands 
first,  and  to  leave  the  excision  of  the  tongue  to  a  later  period.  It  is  only 
when  the  disease  in  the  mouth  is  extensive  and  the  glandular  affection 
is  not  marked  that  the  reverse  procedure  is  advisable. 

THE   OPERATIONS   UPON   THE  TONGUE. 

We  shall  consider  first  the  methods  for  the  removal  of  the  disease  in 
the  tongue  and  afterwards  those  for  the  extirpation  of  the  glands  from 
the  neck. 

Many  operations  have  been  recommended  for  cancer  of  the  tongue, 
and  different  cases  require  different  methods,  the  particular  one  employed 
depending  partly  on  the  situation  and  partly  on  the  extent  of  the  disease. 
When  the  growth  is  limited  to  the  anterior  part  or  the  border  of  the 
tongue,  a  much  less  severe  operation  will  be  required  than  when  it  is 
situated  in  the  neighbourhood  of  the  pillar  of  the  fauces,  and  the  same 
will  be  the  case  when  there  is  only  superficial  disease  and  the  growth 
has  not  yet  penetrated  into  the  deeper  muscles  of  the  tongue,  as  com- 
pared with  marked  infiltration  of  the  latter.  When  the  disease  has 
not  extended  into  the  deeper  muscles,  it  is  often  sufficient  to  take  away 
only  the  affected  area  along  with  a  suitable  amount  of  healthy  tissue 
around.  In  this  way  a  great  part  of  the  organ  can  be  preserved 
and  its  usefulness  is  not  materially  interfered  with.  When  the  disease 
is  well  to  one  side,  the  tip  of  the  tongue  may  be  left  intact,  and  this  is  a 
matter  of  much  importance  for  the  subsequent  power  of  articulation.  On 
the  other  hand,  when  the  disease  has  j)enet rated  into  the  muscles,  one  half 
of  the  tongue  at  least  must  be  removed  right  back  to  the  base,  because  the 
majority  of  the  lymphatics  run  parallel  with  the  muscular  fibres,  and 
every  movement  of  the  muscle  forces  on  the  lymph ;  hence  a  muscle 
infected  by  cancer  should  be  looked  on  as  diseased  throughout  its  whole 
extent  and  should  therefore  be  removed  as  freely  as  possible. 

The  procedures  that  may  be  adopted  for  the  removal  of  the  tongue 
are  (i)  cutting  out  the  growth  along  with  a  certain  amount  of  the 
tongue  from  within  the  mouth— the  intra-buccal  methods  ;  (2)  those  in 
which  this  procedure  is  only  feasible  after  gaining  extra  room,  for  example, 
by  splitting  the  cheek  ;  (3)  removal  of  the  tongue  after  dividing  the 
s\^mph}^is  or  some  other  portion  of  the  lower  jaw,  and  pulling  the  two 
halves  of  the  bone  asunder  ;  and  (4)  removal  of  the  organ  through 
incisions  made  entirely  beneath  the  jaw — the  type  of  which  is  that  known 
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sandbag  and  the  head  turned  fully  over  to  the  sound  side.    The  mouth  is 

widely  opened  with  a  self-retaining  gag  such  as  Lane's  (see  Fig.  27,  B). 

which  does  not  slip,  takes  up  very  little  room  and  is  applied  far  back  on 

the  sound  side  so  as  to  keep  the  angle  of  the  mouth  wide  open  and  thus 

allow  the  blood  to  collect  in  the  hollow  of  the  cheek,  and  subsequently 

run  out  of  the  mouth.     A  large  retractor  at  the  opposite  angle  of  the 

mouth  pulls  the  cheek  well  back  so  as  to  expose  the  buccal  cavity 

thoroughly.     A  good  light  is  essential  and  the  patient  should  either  face 

a  window  or  artificial  illumination  should  be  used.     A  preliminary 

laryngotomy  is  advisable  in  the  more  advanced  cases,  and  then  the 

pharynx  should  be  packed  with  sponges.     The  anfesthetic  should  be 

chloroform.    A  silk  ligature  is  passed 

.c3i0t^'  ""^ai^  through  the  base  of  the  tongue  on  the 

-  sotmd  side  in  the  maimer  described 

on    p.  85,   and  the    tip   of  the   half 

that  is  to  be  removed  is  pulled  out 

with  tongue-forceps  (see  Fig.  30) ,  the 

tip  on   the    other  side   being  seized 

with  catch-forceps.  The  surgeon  takes 

charge   of   the   tongue-forceps,   while 

the  ligature  and  the  catch-forceps  are 

entrusted  to  an  assistant,  whose  duty 

it  is  to  pull  the  tongue  well  forward 

and  to  keep  the  mouth  sponged  well 

out  ;    he    should    be  provided   with 

plenty  of  sponges  on  holders  or  for- 

ToNoui  Bv  THK  1 B IRA- Bucc* L  mbihod.    a"    ccps.     Thc  tonguc  can  be  pulled  out 

rZ^^i:^^htl£™S,1h'V^l.'^     stiU  farther  by  dividing  the  frenum 

Jjjddfe'irn"  «^'ihc*.iuSTni*ilS'Mi«Ih(     ^"**  ^^^  anterior  pillars  of  the  fauces 

tmuvsK   Isclikffi  weU   behind    the  gcowlb.       qU    eaCh    side.       This  IS  dODC   bv  cUd- 
A  Klractw  Kbould  be  uwd  Ir.  pull  back  l)ie  .  i         .  i  ■  . 

angle  □(  ihi^  mouth  on  ih^'  ri^ihi  side.  pmg  each  With  scissors  and  enlarging 

the  gap  by  the  fingers. 

The  steps  of  the  operation  vary  somewhat,  according  to  whether  the 
disease  encroaches  upon  the  floor  of  the  mouth  or  not. 

When  the  disease  does  not  encroach  upon  the  floor  of  the  movih,  the 
simplest  plan  is  to  begin  by  splitting  the  tongue  along  the  raphe  right  back 
to  the  base.  The  mucous  membrane  should  be  divided  either  with  a 
knife  or  by  running  one  blade  of  a  pair  of  sharp-pointed  scissors  beneath 
the  mucous  membrane  in  the  middle  line  along  the  dorsum  towards  the 
base,  and  dividing  the  mucous  membrane  as  it  goes ;  a  similar  procedure  is 
carried  out  in  the  middle  line  of  the  under-surface  of  the  tip.  The  tongue 
can  now  be  split  by  seizing  one  half  in  each  hand  and  separating  the 
muscular  fibres  by  means  of  the  finger ;  this  method  saves  considerable 
bleeding.  The  surgeon  then  divides  the  mucous  membrane  and  the 
muscles  in  the  floor  of  the  mouth  on  the  affected  side  by  a  series  of  short 
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which  may  persist  for  some  time.  There  is,  however,  very  little  arterial 
bleeding,  and  practically  all  fear  of  haemorrhage  is  over  as  soon  as  the 
lingual  artery  has  been  controlled.  It  is  well,  therefore,  to  proceed 
rapidly  with  the  operation,  trusting  to  the  fact  that  the  bleeding  will 
cease  when  the  lingual  is  seciu'ed  and  the  organ  removed.  It  is  the 
assistant's  duty  to  see  that  no  danger  arises  from  the  presence  of  blood 
in  the  mouth. 

After  the  portion  of  the  tongue  has  been  removed  and  the  bleeding 
arrested,  the  wound  is  swabbed  with  chloride  of  zinc  solution  (gr.  40  to 
the  oz.),  taking  care  to  see  that  the  patient  does  not  swallow  any  of  it ; 
no  other  application  to  the  raw  surface  is  necessary.  Any  flaps  of 
mucous  membrane  that  have  been  saved  are  brought  together  by  catgut 
stitches.  It  is  especially  important,  if  possible,  to  suture  the  mucous 
membrane  on  the  dorsum  to  that  on  the  under-surface  of  the  tip  of  the 
tongue,  so  that  the  latter  remains  free  and  is  not  bound  down  in  the  floor 
of  the  mouth.  It  does  not  matter  much  if  there  is  considerable  tension 
on  the  edges  of  the  flaps  of  mucous  membrane  which  are  brought  together 
in  order  to  diminish  the  raw  surface  in  the  mouth.  Adhesions  will  form 
even  if  the  stitches  cut  their  way  through,  and  some  diminution  at  any 
rate  will  take  place  in  the  size  of  the  wound  during  the  early  stages  of 
repair,  when  the  risk  of  sepsis  is  greatest.  Of  course,  the  stitching  of  the 
wound  in  the  mouth  must  be  done  judiciously.  It  is  possible,  for  instance, 
to  make  the  tongue  unduly  long  by  suturing  the  mucous  membrane  over 
the  raw  siuiace  too  far  back ;  while,  on  the  other  hand,  if  no  suturing 
is  practised,  the  raw  surface  beneath  the  tip  and  that  on  the  floor 
of  the  mouth  will  adhere,  so  that  the  organ  is  tightly  bound  down  and 
articulation  is  much  interfered  with. 

The  suture  is  removed  from  the  sound  half  of  the  tongue,  and 
the  patient  is  put  back  to  bed,  with  the  head  turned  well  over  to  the 
affected  side  and  the  mouth  somewhat  dependent,  so  that  any  blood  may 
escape.  As  soon  as  the  patient  has  recovered  from  the  anaesthetic  he 
should  be  propped  up  in  the  sitting  position,  and  is  generally  able  to  get  out 
of  bed  in  three  or  four  days.  The  details  of  the  after-treatment  are 
described  on  p.  99. 

{d)  When  the  disease  extends  beyond  the  middle  line,  but 
is  limited  to  the  tongue,  the  entire  organ  will  require  removal.  This 
may  be  done  by  Whitehead's  operation,  though  we  prefer  Syme's  or 
Kocher's  in  these  cases.  Whitehead's  operation  is  described  by  him  as 
follows  [British  Medical  Journal,  1891,  vol.  i.  p.  962) : — 

A  preliminary  lar^Tigotomy  will  obviate  all  risk  of  asphyxia,  and  will 
be  a  source  of  satisfaction  to  the  siurgeon,  although,  as  a  perusal  of  the 
subjoined  account  will  show,  it  is  not  essential,  especially  in  the  hands  of 
an  experienced  operator.  If  this  is  not  done,  the  administration  of  the 
anaesthetic  by  the  intra-tracheal  method  (see  p.  33)  is  useful. 

*  The  ligature  passed  through  the  anterior  portion  of  the  tongue  is  a 
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drying,  finally  painting  the  surface  with  the  iodoform  st5q)tic  varnish 
which  I  introduced  in  1881.  This  preparation,  in  addition  to  its  antiseptic 
properties,  has  the  advantage  of  lessening  the  discomfort  which  follows 
when  the  surface  is  left  unprotected,  and  it  also  enables  the  patient  to  take 
food  in  the  ordinary  manner  almost  immediately  after  the  operation. 

'  The  mercurial  solution  I  prefer  is  that  of  the  biniodide,  and  the 
strength  I  am  in  the  habit  of  using  is  jtjVf-  ^  ^^e  recently  made,  and 
I  think  with  advantage,  a  slight  addition  to  the  iodoform  varnish.  My 
original  custom  was  simply  to  substitute  for  the  spirit  ordinarily  used  in 
the  preparation  of  friar's  balsam  a  saturated  ethereal  solution  of  iodoform, 
but  now  I  prefer  to  mix  with  the  ether  one  volume  in  ten  of  turpentine. 
This  addition  has  a  very  marked  influence  in  promptly  checking  the 
capillary  oozing  which  occasionally  prevents  a  dry  surface  being  quickly 
secured. 

'  I  was  at  one  time  in  favour  of  suspending  all  alimentation  by  the 
mouth  for  the  first  four  days,  and  feeding  the  patient  entirely  by  nutrient 
enemata  ;  but  for  some  years  I  have  entirely  abandoned  this  practice,  and 
I  now  feed  the  patient  with  liquids,  by  the  mouth,  as  freely  and  as  early  as 
possible,  only  using  enemata  when  it  is  necessary  to  supplement  the 
amount  of  food  the  patient  is  otherwise  able  to  take  ;  and  I  find  that  if  a 
coat  of  the  varnish  is  applied  daily,  patients  rarely  have  any  difficulty  in 
taking  an  adequate  amount  of  sustenance.  It  fortunately  happens  that 
the  patients  appreciate  rather  than  object  to  the  application  of  the 
varnish,  and  they  will  often  ask  for  its  use  more  frequently  than  once 
a  day.' 

The  ligature  at  the  base  of  the  tongue  should  either  be  fastened  to  the 
teeth  or  kept  hanging  out  of  the  mouth  by  the  weight  of  a  pair  of  forceps. 

Kocher's  Operation, — ^This  is  a  well-known  operation  and  was  at  one 
time  widely  used.  We  generally,  however,  prefer  operations  such  as 
Langenbeck's  or  Syme's  (see  p.  96),  in  which  the  jaw  is  divided,  as  they 
give  a  much  better  view  of  the  parts  than  is  obtained  in  Kocher's 
operation. 

In  a  typical  Kocher's  operation  a  preliminary  tracheotomy  is  necessary, 
so  as  to  enable  the  pharynx  to  be  plugged  with  sponges.  This  prevents 
blood  passing  into  the  air  passages  and  also  does  away  with  the  risk  of  the 
epiglottis  falling  back  over  the  larynx  after  the  entire  tongue  has  been 
removed ;  when  the  base  of  the  tongue  is  removed,  the  orifice  of  the 
larynx  will  almost  certainly  become  blocked  and  the  patient  will  become 
asphyxiated  unless  a  preliminary  tracheotomy  has  been  done.  A 
laryngotomy  opening  is  too  near  the  area  of  operation,  and  blood  might 
get  down  the  tube  ;  intra-tracheal  administration  of  the  anaesthetic 
(see  p.  33)  may,  however,  replace  the  tracheotomy. 

After  the  tracheotomy  tube  has  been  inserted — which  should 
preferably  be  a  Hahn's  or  Trendelenburg's  cannula  (see  Fig.  31) — the 
shoulders  are  raised  on  sandbags  and  the  head  is  allowed  to  hang  some- 
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the  tongue,  and  the  affected  portion  is  easily  clipped  away  with  scissors, 
or,  still  better,  divided  with  the  thermo-cautery,  well  wide  of  the  disease. 
The  arteries  are  seized  and  tied  as  they  are  divided. 

There  is  no  doubt  that  this  is  a  good  method  for  complete  extirpation 

of  the  tongue.   When  the  disease  infiltrates  the  muscles  down  to  the  hyoid 

bone,  it  is  easy  to  leave  some  portion  of  it  behind  in  less   extensive 

operations,  whereas  in  Kocher's  the  whole  muscular  mass  is  exposed 

and  the  excision  can  be  carried  as  far  back  and  as  low  down  as  may  be 

necessary.     But  at  the  same  time,  it  is  only  essential  for  those  cases  in 

which  the  infiltration  extends  far  back  or  deep  down,  and  in  which  the 

whole  of  the  organ   has  to  be 

removed  right  back  to  the  hyoid 

bone.     Kocher  himself  speaks  of 

it  as  an  operation  that  could  be 

carried  out  antiseptically.    This, 

of  course,  is  not  possible.    At 

the   same    time,   however,    the 

sepsis  is  more  or  less  superficial 

and  possibly  may  be  kept  under 

control  by  packing  the  wound  in 

the  mouth  with  antiseptic  gauze ; 

this  can  be  continued  as  long  as 

a  tracheotomy  tube  is  retained. 

Dressings. — After  the  tongue 
has  been  removed,  and  the  bleed- 
ing arrested,  the  surface  of  the 
stump  ia  sponged  with  a  solu- 
tion of  chloride  of  zinc  (gr.  40  ' 
to  the   oz.)   and  the   mouth  is 

-K  CHER'      Incision    fob    Rimovjil   of       fi^nly   P^Ckcd    With    Cyanide    Or 

THi  ToKoin.  The  dotted  line  shows  ihc  dimfion     iodoform  gauze.     Caution  must 

In  which  the  antaior  tiiangle  may  be  opened  up  if       ,  ,  ,    .  .  .  ■       <    . . 

neceuary.  be  obscTved  M  usmg  the  latter 

because  several  cases  of  iodoform 
poisoning  have  occurred.  The  external  wound  is  stitched  up  and  one  or 
more  drainage  tubes  are  inserted,  passing  from  the  most  dependent 
parts  of  the  mouth  wound  into  the  neck,  so  as  to  cany  ofE  all  dis 
charge  freely.  The  Hahn's  tube  is  removed,  and  either  a  fresh  one  is 
inserted  for  twenty-four  hours  or  an  ordinary  tracheotomy  cannula  is 
substituted,  according  to  the  likelihood  or  not  of  discharges  finding 
their  way  through  the  glottis. 

{e]  When  the  disease  extends  from  the  base  of  the  tongue 
to  the  surrounding  structures.— Cancer  of  the  base  of  the  tongue, 
with  extension  to  the  floor  of  the  mouth  so  that  the  tongue  cannot 
be  protruded  owing  to  infiltration  of  the  muscles,  cannot  be  treated 
efficiently  by  intra-buccal  operations.     It  is  most    essential  to  obtain 
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and  it  is   not   much  more  troublesome  to  drill  them   at  the  end  ol 
the  operation. 

If  the  disease  encroaches  npon  the  lower  jaw  itself,  it  will  be  necessary 
to  remove  a  portion  of  the  bone.  It  is  very  important  not  to  remove  the 
entire  depth  of  the  bone  (see  p.  45),  if  it  can  possibly  be  avoided,  and, 
while  it  is  still  more  undesirable  merely  to  peel  off  the  periosteum  and 
remove  it  in  these  cases,  every  legitimate  attempt  should  be  made  to  save 
some  portion  of  the  thickness  of  the  jaw  so  as  to  retain  the  proper  form 
of  the  bone. 

Another  condition  in  which  division  of  the  jaw  is  essential  for 
satisfactory  access  to  the 
growth  is  when  the  latter 
has  spread  on  to  the  floor 
of  the  mouth  in  the  neigh- 
bourhood of  the  frenum. 
In  these  cases  there  is  no 
possibility  of  getting  suffi- 
ciently free  access  to  the 
back  of  the  symphysis 
without  division  of  the 
jaw.  For  this  purpose  the 
operation  introduced  by 
Syme  is  very  useful. 

Syme's  operation  is  per- 
formed as  follows :     The 
lower   lip   is    spUt  verti- 
cally  in   the  middle  line 
and    the   incision   in   the 
skin  is  carried  down  to 
tirap^'^Tg^     *he   hyoid  bone.     It  will 
■  and  (loot  o(  ihc     often  be  found  advisable 
tgarc  to  contmue  the  mcisions 

outwards  on  each  side 
from  this  point  so  as  to  expose  the  sides  of  the  tongue  more  freely 
(see  Fig.  35).  A  central  incisor  tooth  is  extracted  and  the  jaw  sawn 
through  its  socket ;  the  soft  parts  are  separated  from  the  bone  and 
the  two  halves  of  the  jaw  pulled  forcibly  apart  so  as  to  expose  the 
whole  of  the  anterior  portion  of  the  floor  of  the  mouth  and  the  tongue, 
taking  care,  however,  not  to  tear  the  growth.  The  rest  of  the  operation 
is  carried  out  with  scissors,  the  mucous  membrane  being  divided  well 
free  of  the  growth  on  either  side  and  close  to  the  jaw,  and  the  tongue 
muscles  snipped  through  close  to  the  hyoid  bone.  A  thread  should  be 
passed  through  the  base  of  the  tongue  so  as  to  keep  it  forward  after  the 
disease  has  been  removed.  The  whole  of  the  affected  area  of  the  tongue, 
including  tiie  contents  of  the  submaxillary  triangle,  is  then  removed. 
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of  bone  must  be  removed.  No  risk  of  recurrence  should  be  run  by 
being  too  sparing  in  the  removal  of  the  bone.  The  remarks  made  on 
p.  45,  with  reference  to  the  pitiable  plight  of  patients  who  have  had 
portions  of  the  lower  jaw  excised,  apply  to  the  cases  now  under  con- 
sideration, and  the  surgeon  must  always  place  the  full  facts  of  the  case 
before  the  patient  as  dispassionately  as  possible  before  operation  is 
decided  upon. 

Parlitd  excision  of  the  jaw. — ^When  the  disease  is  situated  towards  the 
front  of  the  tongue,  spreads  over  the  floor  of  the  mouth  and  infiltrates 
the  muco  -  periosteum  and 
the  ramus  of  the  jaw,  the 
best  plan,  after  perform- 
ing a  preliminary  tracheo- 
tomy, is  to  make  a  curved 
incision  with  its  convexity 
downwards,  commencing 
close  to  the  symphysis, 
running  down  nearly  to 
the  hyoid  bone  arid 
curving  upwards  to  the 
neighbourhood  of  the 
angle  of  the  jaw  (see  Fig. 
36).  This  flap  is  then 
turned  up  with  all  the 
soft  tissues  on  the  outer 
surface  of  the  jaw,  the 
bone  is  cleared,  the 
mucous  membrane  over 
the  jaw  is  divided  in 
front  and  behind,  well 
clear  of  the  disease,  the 
necessary    teeth    are    ex- 

Fio.  36.— iMctsioMi  Foi   Removal^  rm  Towora  »i.d        tracted     and      the      laW     is 
*  roRiioH  OP  IHE  Jaw.    Thr  conllDuotg  line  indicala  the  ' 

ikiDinciiion,  thcdntt«]on':sihguctioiio[ihe).iir.  SaWU       through       m       tTOQt 

and  behind  well  beyond 
the  limits  of  the  disease.  The  divided  portion  of  the  jaw  is  now  left 
attached  to  the  tongue,  while  the  glands  in  the  submaxillary  region, 
which  are  generally  infected,  are  dissected  out  and  the  lingual  artery 
tied  as  it  passes  beneath  the  hyoglossus  muscle.  The  mouth  is  then 
opened  with  a  gag  and  the  next  stage  of  the  operation  carried  out 
from  the  mouth.  The  mucous  membrane  of  the  floor  of  the  mouth  is 
divided  in  front  of  the  disease,  the  anterior  pillar  of  the  fauces  is 
snipped  through  and  the  tongue  spht  along  the  raphe.  The  flap  is 
then  turned  up,  the  mylo-hyoid  muscle  divided,  and  a  view  of  the 
interior  is  obtained  by  pushing  the  detached  portion  of  bone  out  of  the 
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recourse  to  in  addition  to  the  use  of  rectal  alimentation,  or  a  tube  may 
be  passed  into  the  stomach  and  left  there. 

Mouth-feeding  may  be  had  recourse  to  from  the  first  in  those  cases  in 
which  the  wound  in  the  mouth  is  small,  or  the  patient  is  unable  or 
unwilling  to  be  fed  per  rectum,  and  in  these  cases  it  should  be  done  by 
means  of  a  long  soft  rubber  catheter — ^No.  14  to  16 — attached  to  a  feeder 
and  slipped  down  the  sound  side  of  the  pharynx  into  the  oesophagus  ;  the 
fluid  is  povwed  slowly  along  it,  so  as  to  allow  the  patient  time  to  swallow. 
After  the  food  has  been  administered  in  this  way,  the  meal  may  be 
finished  by  pouring  half  an  ounce  of  water  down  the  tube,  so  as  to  clear 
out  the  last  few  drops  of  food,  and  thus  avoid  fouling  the  wound  as  the 
tube  is  withdrawn.  The  mouth  should  be  thoroughly  rinsed  out  or 
sprayed  with  an  antiseptic  solution  immediately  after  the  meal.  The 
patient  may  be  allowed  a  little  ice  to  suck  if  he  complains  of  thirst  or 
the  mouth  feels  dry. 

At  the  end  of  the  first  twenty-four  hours  a  saline  purge  should  be 
administered  through  the  tube.  All  these  patients  swallow  a  certain 
amount  of  blood  either  at  the  time  of  the  operation  or  afterwards,  and  this 
is  apt  to  disorder  the  digestion  ;  a  purge  gets  rid  of  it  and  the  patient  is 
made  comfortable.  Salol  in  lo-grain  doses  three  times  a  day  for  the 
first  three  or  four  days  is  also  of  use. 

As  soon  as  the  patient  recovers  from  the  effect  of  the  anaesthetic  he 
should  be  propped  up  in  the  sitting  position,  with  the  head  bent  well 
forwards  in  order  to  facilitate  the  escape  of  discharges  from  the  mouth. 
It  will  generally  be  found  that  by  the  second  day  the  patient  is  able  to 
sit  up,  and  imless  the  operation  has  been  very  extensive,  he  can  usually 
get  up  on  the  fourth  or  fifth  day,  and  should  always  be  encouraged  to  do 
so  as  soon  as  he  feels  inclined.  Recovery  is  usually  very  rapid  when  no 
unfavourable  complication  arises,  so  that  by  the  end  of  a  fortnight  or  three 
weeks  the  patient  is  practically  well.  He  should,  however,  be  kept  under 
close  observation  for  three  weeks  from  the  time  of  the  operation,  because 
secondary  haemorrhage  may  occur  at  any  time  up  to  then ;  it  is  most 
common  from  the  tenth  to  the  sixteenth  day  after  the  op^ation,  and 
occurs  especially  when  the  lingual  trunk  has  been  tied  in  a  wound 
communicating  with  the  mouth. 

The  question  of  recurrence. — Should  recurrence  take  place  in  the 
mouth,  the  question  of  the  feasibility  of  further  operation  will  depend 
upon  where  it  is  situated  and  on  its  extent.  Frequently  it  is  only  a 
small  mass  at  one  end  of  the  cicatrix  and  is  then  best  removed  by 
simply  cutting  out  the  affected  area  with  the  thermo-cautery.  On  the 
other  hand,  it  may  occur  in  the  depth  of  the  wound  amongst  the  remains 
of  the  muscles  of  the  tongue  and  may  be  inoperable.  No  special  rules  can 
be  laid  down,  but  the  case  must  be  carefully  watched,  the  patient  being 
seen  every  three  or  four  weeks  for  several  months,  so  as  to  detect  a 
recurrence  at  the  earliest  possible  period.    The  thermo-cautery  is  a 
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region  and  the  anterior  triangle  must  be  cleared  out.  For  this  purpose 
the  incision  through  the  skin  should  be  free,  and  no  attempt  should  be 
made  to  avoid  scarring  the  neck.  The  incision  should  commence  about 
the  level  of  the  lobule  of  the  ear  and  run  along  the  anterior  border  of  the 
stemo-mastoid  muscle  to  the  lower  part  of  the  neck.  When  enlarged 
glands  are  present  it  may  be  carried  down  to  the  stemo-clavicular  joint ; 
when  there  are  none  it  need^  not   go  quite  so  far.     Another  incision 


Thr  diafram  sboira  the  Iodk  straight  iDciitoD  (4}  along  the  antoloc  bcida'  of 
be  iIcrDO-matloLd,  aod  (i)  ttie  lecond  iucUioii — which  i>  mil/  a  UiUf  ntcvtd  Id  practice 
-^niDaui^  Imm  11  to  the  lymphyils.  Wben  three  la  any  coDtidsabte  silargEment  of 
vs  glandi  a  third  iudaioD  la  made  oppoaite  the  figure  s  but  numiog  badcwardi  aooa 
"  "      ■^i  ■  '1  ■ubuqucDlty  divided.    I  i»  the  loiret  bocdei  and  j  th» 


the  sterDo-Duutold,  ■ 


must  be  carried  forwards  from  the  anterior  part  of  the  vertical  incision 
so  as  to  expose  the  submaxillary  region.  This  begins  about  the  level 
of  the  upper  border  of  the  thyroid  cartilage  and  runs  forwards  and 
somewhat  upwards  along  the  hyoid  bone,  curving  upwards  to  reach  the 
lower  jaw  (see  Fig.  37).  From  the  upper  part  of  this  incision  and  a 
little  below  the  level  of  the  tip  of  the  mastoid  process,  another  incision 
should  be  carried  backwards  to  beyond  the  posterior  border  of  the 
sterno-mastoid  muscle.  This  is  especially  necessary  when  the  glands 
are  enlarged,  because  it  is  advisable  to  divide  the  stemo-mastoid  muscle 
transversely  above  the  point  at  which  the  spinal  accessory  nerve  enters 
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disease  in  the  mouth,  the  surgeon  may  ligature  the  lingual  artery  in  its 
continuity  if  he  chooses,  as  it  can  easily  be  exposed  in  the  dissection.  If 
there  is  any  reason  to  suppose  that  the  glands  in  the  submental  region 
are  also  infected  the  incision  may  be  prolonged  forwards  and  this  area 
cleared  out  also  (see  below). 

The  anterior  triangle  is  the  situation  in  which  the  enlarged  glands  are 
chiefly  found,  and  the  one  in  which  the  greatest  thoroughness  is  essential, 
for  it  must  always  be  remembered  that,  if  the  glands  are  imperfectly 
removed  and  recurrence  takes  place,  it  is  practically  impossible  to  perform 
a  second  operation  satisfactorily.  The  first  operation  therefore  cannot 
be  too  thorough. 

The  glands  in  the  anterior  triangle  are  in  intimate  relation  with  the 
sheath  of  the  jugular  vein,  and  from  quite  an  early  period  it  is  difficult 
to  separate  the  two  structures  without  running  the  risk  of  pimctming  or 
tearing  the  glands.  At  a  later  period  the  vein  is  usually  so  mixed  up  with 
the  mass  of  glands  that  it  is  excessively  difficult  to  remove  the  latter 
without  injuring  the  vein.  The  main  enlargement  occiub  near  the 
bifiurcation  of  the  carotid  artery,  but  the  glands  run  upwards  to  the 
parotid  gland,  and  when  the  disease  is  situated  at  the  back  of  the  tongue 
special  care  is  necessary  to  remove  the  glands  and  lymphatic  vessels  which 
cross  in  front  of,  and  behind,  the  digastric  muscle.  In  this  region  also  the 
glands  extend  outwards  under  the  sterno-mastoid,  and  are  usually  divided 
into  two  main  groups  by  the  spinal  accessory  nerve.  The  upper  and 
posterior  mass  bulges  beneath  the  muscle  and  is  intimately  connected 
with  the  deep  fascia  over  the  deeper  muscles  in  the  neck  where  it  extends 
on  to  the  atlas,  and  this  fascia  must  be  divided  above  in  order  to  allow  of 
thorough  removal. 

We  have  already  laid  considerable  stress  (see  p.  75)  upon  the  great 
importance  of  taking  care  not  to  rupture  the  glands  in  removing  them, 
lest  epitheliomatous  infiltration  of  the  wound  should  occur,  and  therefore 
all  incisions  should  be  very  free,  and  the  entire  glandular  area  should  be 
thoroughly  exposed  before  the  removal  of  the  glands  is  proceeded  with. 
There  should  be  no  attempt  to  pull  enlarged  glands  out  of  deep  recesses 
when  an  increase  in  the  length  of  the  incision  or  a  further  dissection  will 
enable  them  to  be  removed  without  risk,  and  no  attempt  should  be  made 
to  shell  out  each  individual  gland ;  the  whole  of  the  tissues  in  which 
the  glands  are  lying  must  be  removed  en  masse.  Attempts  to  shell 
out  soft  glands  will  generally  lead  to  their  rupture ;  should  such  an 
accident  happen,  the  best  procedure  is  probably  to  wash  out  the  woimd 
with  a  I  in  2000  sublimate  solution  and  then  to  open  up  the  whole  surface 
and  rub  it  over  with  undiluted  carbolic  acid.  We  have  had  accidents  of 
this  kind,  and  in  one  or  two  cases  no  infection  followed  after  using  this 
method  ;  but  in  others  it  has  failed  us,  probably  because  the  carbolic 
acid  did  not  reach  some  portion  of  the  raw  surface. 

Certain  guides  are  necessary  to  perform  the  operation  systematically. 
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present  in  it.  If  enlarged  glands  are  present,  they  should  be  removed 
and  a  slice  of  the  parotid  gland  taken  with  them.  All  the  fat,  fascia  and 
glands  below  the  spinal  accessory  are  next  removed  right  back  into  the 
posterior  triangle.  The  glands  are  usually  not  markedly  enlarged  in 
this  situation  and  are  readily  peeled  down  with  a  blunt  dissector  or  the 
finger ;  only  an  occasional  touch  of  the  knife  or  the  scissors  is  required. 
When  the  glandular  area  has  been  removed,  all  the  structures  in  the 
anterior  triangle  of  the  neck  should  be  visible,  and  the  carotid  artery  and 
the  vagus  nerve  should  be  pulled  aside  to  see  whether  there  are  enlai^ed 
glands  behind  them.  The  various  structures  in  the  submaxillary  region 
are  also  seen.  The  under-surf  ace  of  the  stemo-mastoid  should  be  stripped 
bare  of  its  fascia,  and  the  deeper  muscles  of  the  neck  should  also  be  seen 
devoid  of  their  fascial  covering.  The  divided  stemo-mastoid  is  then 
united  with  catgut  in  the  ordinary  manner  (see  Vol.  II.  p.  62). 

Clearance  of  the  submental  and  submaxillary  regions. — As 

a  rule  it  is  not  necessary  to  interfere  with  the  submental  area  unless 
enlarged  glands  are  present  in  the  submaxillary  triangle  or  unless  the 
growth  is  situated  near  the  tip  of  the  tongue  or  on  or  below  the  frenum. 
When  this  is  the  case,  however,  the  submental  or  both  submaxillary 
regions  should  be  cleared.  If  there  is  any  reason  to  fear  infection  of 
the  anterior  triangle,  the  incision  should  be  carried  out  to  the  stemo- 
mastoid  muscle  and  another  incision  made  parallel  to  the  anterior  edge 
of  that  muscle,  as  already  described. 

These  areas  are  most  conveniently  cleared  by  an  incision  parallel  to 
and  a  little  below  the  lower  border  of  the  jaw,  nmning  from  angle  to 
angle  and  curving  downwards  at  its  extremities.  The  flap  is  tmnied 
downwards  and  exposes  the  whole  area.  The  submaxillary  regions  are 
cleared  in  the  manner  described  above.  The  glands  in  the  submental 
region  are  partly  superficial  to,  and  partly  beneath  and  between,  the  genio- 
hyoid muscles.  After  the  superficial  fat  and  fascia  have  been  removed 
the  latter  muscles  should  be  separated  and  the  fat  and  glands  beneath 
them  taken  away. 

Afier'treatment. — When  the  wound  does  not  communicate  with  the 
mouth  no  drainage  tube  is  required.  The  incision  is  closed  by  a  con- 
tinuous suture  and  the  ordinary  antiseptic  dressings  are  applied,  a  large 
mass  of  wool  being  put  on  at  the  time  of  the  operation  so  as  to  act  as  a 
splint  and  keep  the  parts  at  rest.  When  the  wound  communicates  with 
the  mouth,  drainage  must  be  employed,  and  the  tubes  should  be  brought 
out  at  the  most  dependent  part,  one  at  any  rate  being  made  to  emerge  in 
the  posterior  triangle  through  a  button-hole  in  the  skin. 

THE   TREATMENT   OF   INOPERABLE   CASES. 

A  patient  dying  of  inoperable  cancer  of  the  tongue  is  in  such  a  pitiable 
condition  that  if  possible  something  must  be  done  to  relieve  him.    The 
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sound  side,  and  the  opposite  angle  is  pulled  back  with  a  retractor.  The 
tip  of  the  tongue  is  seized  with  forceps  and  pulled  forcibly  over  to  the 
sound  side,  when  the  nerve  should  start  into  prominence  beneath  the 
mucous  membrane  just  behind  and  below  the  last  lower  molar  tooth.  If 
a  vertical  incision  is  made  through  the  mucous  membrane  in  this  situation, 
the  nerve  can  be  identified,  cleared,  and  a  portion  excised.  At  the  same 
time  it  is  obvious  that  if  the  growth  extends  into  this  region  the  operation 
will  be  difficult  or  impossible. 

The  fcBtor  of  the  breath  should  be  treated  by  the  frequent  use  of 
various  antiseptic  mouth-washes  (sanitas,  peroxide  of  hydrogen,  or 
boro-glyceride),  and  by  powdering  the  surface  of  the  sore  frequently 
with  iodol  and  touching  it  occasionally  with  pure  carbolic  acid  after 
drying  it  carefully. 

The  excessive  salivation,  which  is  a  source  of  intense  discomfort,  may 
be  diminished  by  the  administration  of  atropine. 

The  haemorrhage  often  reduces  the  patient  considerably,  and  it  has 
been  proposed  to  tie  the  external  carotid  to  prevent  this ;  secondary 
haemorrhage  is,  however,  very  apt  to  occur.  St5rptics  are  of  little  use,  as 
they  generally  cause  severe  pain  and  do  not  check  the  bleeding  materially. 
In  some  cases  the  haemorrhage  may  be  so  severe  as  to  kill  the  patient 
almost  inmiediately. 

Ligature  of  both  lingual  arteries  as  they  come  off  from  the  external 
carotid  is  sometimes  worth  doing  at  an  earlier  period,  as  it  not  only 
diminishes  the  risk  of  bleeding,  but  exerts  a  distinct  restraining  influence 
upon  the  growth  ;  in  some  cases  sloughing  of  a  considerable  portion  of  the 
growth  may  take  place  and  a  cleaner  and  less  painful  sore  be  left  behind 
in  the  mouth. 

Still  better  than  simple  ligature  of  the  lingual  artery  is  the  injection 
of  boiling  water  into  the  branches  of  the  external  carotid  artery,  especially 
the  facial  and  lingual.  When  the  vessels  are  simply  tied,  the  blood 
reaches  their  terminations  by  the  collateral  circulation  and  the  effect 
produced  is  only  slight.  If,  however,  boiling  water  is  injected,  the  walls 
of  the  smaller  vessels  are  so  injured  that  the  blood  clots  in  them  and  the 
circulation  is  completely  arrested  in  that  area.  The  result  is  partial 
sloughing  of  portions  of  the  diseased  tissue  and  atrophy  of  other  parts, 
and  we  have  seen  most  remarkable  improvement  follow  this  treatment ; 
in  some  cases,  indeed,  it  has  been  possible  subsequently  to  remove  the 
remainder  of  the  disease  in  the  tongue.  The  vessels  on  both  sides  should  be 
treated,  but  a  week  should  elapse  between  the  two  operations.  The  ex- 
ternal carotid  artery  is  exposed  and  its  branches  defined  (see  Vol.  II.  p.  204) . 
A  syringe  is  filled  with  boiling  water,  the  needle  is  pushed  through  the 
wall  of  the  various  branches  in  turn  and  the  water  injected.  Before 
dealing  with  a  fresh  branch,  the  syringe  is  refilled,  as  it  is  essential  that 
the  water  should  be  as  hot  as  possible.  After  the  needle  is  >\ithdrawn  the 
vessels  are  ligatured  on  both  sides  of  the  puncture.     As  a  rule  the 
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superior  thyroid  artery  is  injected  as  well  as  the  lingual  and  facial,  but 
this  does  not  seem  to  be  absolutely  necessary. 

Various  other  substances  such  as  methyl  violet  and  Coley's  fluid  have 
been  used,  but  we  cannot  reconunend  them.  Nor  does  radium  seem  to 
be  of  any  value ;  indeed  in  the  cases  in  which  we  have  seen  it  used,  the 
disease  has  seemed  to  progress  more  rapidly  than  before. 


CHAPTER    X. 

AFFECTIONS  OF  THfe  FLOOR  OF  THE  MOUTH 

RANULA. 

A  RANULA  is  a  cyst  in  the  floor  of  the  mouth  or  on  the  under-surface  of  the 
tongue  due  to  dilatation  of  one  of  the  muciparous  glands  from  bloddng  of 
its  duct.  The  blocking  of  the  duct  may  be  due  to  inflammation  about  the 
orifice,  or  to  obstruction  by  inspissated  mucus. 

The  cyst  forms  a  rounded  prominent  swelling  on  one  side  of  the 
middle  line  which  varies  in  size  from  a  pea  to  a  plover's  egg,  and  has  a 
characteristic  bluish  tint,  which  has  been  aptly  compared  to  a  purple 
grape.  It  contains  a  considerable  quantity  of  mucin  and  may  occasionally 
be  large  enough  to  interfere  with  the  movements  of  the  tongue. 

TREATMENT. — When  the  tumour  is  small,  the  surface  may  be 
painted  with  a  lo  per  cent,  solution  of  cocaine,  to  which  are  added  a  few 
drops  of  adrenalin  chloride,  and  a  little  of  this  solution  may  also  be 
injected  beneath  the  mucous  membrane  over  the  C}^t ;  the  mucous 
membrane  over  the  anterior  wall  of  the  cyst  is  then  caught  up  with 
toothed  forceps,  divided,  and  the  cyst  removed  entire. 

When  the  cyst  is  large,  its  complete  removal  leaves  a  cavity  in  the  floor 
of  the  mouth  in  which  saliva  and  food  collect  and  undergo  putrefaction. 
The  best  plan  in  these  cases  is  to  apply  cocaine  as  above,  pull  up  the 
tongue  with  tongue-forceps,  seize  the  anterior  wall  of  the  cyst  in  catch- 
forceps  and  clip  away  as  much  of  it  as  possible,  so  as  to  expose  the  deeper 
part  of  the  cyst  freely.  This  portion  is  then  sponged  over  with  undiluted 
carbolic  acid  or  with  pure  nitric  acid  on  a  glass  brush  ;  in  the  latter  case 
the  acid  is  subsequently  neutralised  by  filling  the  mouth  with  a  solution  of 
carbonate  of  soda.  A  strip  of  iodoform  gauze  is  packed  into  the  cavity 
and  renewed  daily  until  the  whole  wall  is  granulating,  when  further 
packing  is  unnecessary.  This  method  generally  effects  a  cure,  and  it  is 
only  when  recurrence  takes  place  after  it  that  it  is  necessary  to  subject 
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difficult,  especially  when  there  is  much  inflammatory  thickening  of  the 
tissues  around.  As  the  duct  passes  backwards  to  the  submaxillary  gland 
it  lies  deeper  and  deeper  in  the  floor  of  the  mouth,  and  it  comes  into  close 
relation  with  the  lingual  gustatory  nerve  which  lies  on  the  outer  side  about 
the  level  of  the  anterior  border  of  the  hyoglossus  muscle,  so  that  if  the 
incision  deviates  from  the  direct  line  of  the  duct,  the  nerve  is  very  apt  to 
be  divided,  and  in  several  cases  this  has  occurred  and  led  to  a  troublesome 
and  persistent  anaesthesia  of  one  half  of  the  tongue.  It  is  best  to  operate 
under  a  general  anaesthetic,  as  it  is  almost  impossible  to  control  the 
movements  of  the  tongue  if  a  local  anaesthetic  is  employed.  The  mouth 
is  opened  with  a  gag,  the  head  is  propped  up  in  a  good  light,  or  a  powerful 
forehead  light  is  employed,  and  the  tongue  is  pulled  over  to  the  opposite 
side  so  as  to  make  the  structures  in  the  floor  of  the  mouth  as  tense  and 
steady  as  possible.  The  calculus  is  then  felt  for,  and  is  steadied  by  the 
forefinger  of  the  left  hand  pressing  it  outwards  against  the  ramus  of  the 
jaw,  whilst  the  siu'geon  cuts  directly  down  upon  it  in  the  line  of  the  duct. 
The  fixation  by  the  finger  should  not  be  relaxed  until  the  stone  has 
actually  been  exposed,  otherwise  the  parts  recede  deeply  into  the  floor  of 
the  mouth  and  a  second  incision  may  go  in  a  different  direction  and  do 
damage.  When  the  stone  is  situated  very  far  back,  it  is  a  useful  plan  to 
thrust  a  sharp  hook  through  the  mucous  membrane  of  the  floor  of  the 
mouth  beneath  the  swelling  and  hook  it  forcibly  upwards  and  so  fix  it 
while  it  is  cut  down  upon.  When  the  stone  has  been  reached,  the  duct 
is  slit  up  sufficiently  to  enable  it  to  be  withdrawn  without  using  any 
force.  The  calculus  must  be  examined  after  removal  to  see  if  any  portions 
have  been  broken  off  and  left  behind,  and  if  so  they  must  be  searched  for 
and  removed,  otherwise  they  may  become  the  nuclei  of  fresh  calculi 
The  wound  in  the  mouth  needs  no  treatment  beyond  the  use  of  a  mouth- 
wash of  chlorate  of  potash  for  a  few  days.  There  is  generally  some 
interference  with  the  movements  of  the  tongue  at  first,  as  a  result  of  the 
swelling  following  the  operation,  but  this  subsides  quickly. 

When  the  calculus  is  situated  in  the  gland  itself,  an  attempt  to  remove  it 
from  the  mouth  will  not  only  jeopardise  the  lingual  nerve,  but  may  give 
rise  to  dangerous  cellulitis,  as  it  necessitates  a  deep  dissection  in  the  floor 
of  the  mouth.  Moreover, stricture  of  the  duct  is  apt  tooccur  subsequently 
from  cicatricial  contraction.  Under  these  circumstances,  it  will  be  best 
to  excise  the  gland  and  its  duct  completely  by  an  external  operation,  as  a 
simple  incision  for  extraction  of  the  stone  would  probably  be  followed  by 
a  salivary  fistula.     The  operation  is  described  on  p.  103. 

DERMOID  CYSTS. 

Dermoids  are  not  uncommon  beneath  the  tongue  and  generally  occur 
in  the  middle  line  either  in  the  anterior  third  of  the  tongue  itself  or  more 
deeply  seated  in  the  floor  of  the  mouth,  when  they  bulge  between  the  jaw 
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tonsillar  region  through  which  the  organisms  gain  entrance.  It  is  most 
common  in  adults,  but  may  also  occur  in  young  children,  and  is  a 
particularly  grave  and  fatal  disease. 

In  a  few  hours  after  the  commencement  of  the  disease  the  floor  of  the 
mouth  becomes  hard  and  brawny,  so  that  the  tongue  is  raised  and  thrust 
upwards  against  the  roof  of  the  mouth,  whilst  the  skin  in  the  submental  or 
submaxillary  regions  becomes  indurated  and  dusky  red  in  colour ;  the 
swelling  soon  spreads  to  the  side  of  the  neck  and  may  extend  down  to  the 
clavicle.  Articulation  and  mastication  are  both  interfered  with,  and  there 
may  be  considerable  dyspnoea,  partly  owing  to  the  swelling  of  the  tissues 
in  the  neck,  but  mainly  to  the  spread  of  the  inflammation  backwards 
giving  rise  to  oedema  of  the  glottis.  The  temperatm'e  is  often  high  at 
first,  but  falls  later  on,  and  the  patient  shows  symptoms  of  profound 
septic  poisoning.  In  the  majority  of  cases  a  fatal  result  occurs,  often  in 
about  three  days  from  the  commencement  of  the  inflammation. 

TREATMENT. — ^The  only  chance  in  this  disease  is  to  adopt  early 
and  energetic  treatment.  In  the  earliest  stages,  before  the  disease  is  fully 
established  in  the  cellular  tissues  of  the  neck,  antiseptic  mouth-washes, 
such  as  sanitas  or  i  in  4000  corrosive  sublimate,  may  be  of  service,  and 
should  be  employed  as  frequently  and  as  hot  as  possible.  Large  boric 
fomentations  (see  Vol.  I.  p.  51)  should  be  applied  to  the  submental  and 
submaxillary  regions,  and  it  is  well  to  commence  at  once  by  injecting  a 
large  dose  of  anti-streptococcus  serum.  Thirty  c.c.  of  the  polyvalent  senrni 
should  be  injected  as  soon  as  possible,  followed  by  10  to  15  c.c.  two  or  three 
times  a  day.  The  mistake  generally  made  is  to  inject  too  small  rather 
than  too  large  a  quantity.  Vaccines  do  not  seem  to  be  of  much  value. 
These  cases  are  always  due  to  streptococcal  infection  and  are  typical  in 
their  symptoms,  so  that  there  is  no  need  to  wait  while  a  bacterial 
cultivation  is  made. 

Directly  brawniness  in  the  neck  is  evident,  free  incisions  should  be 
made  everywhere  through  the  affected  part,  so  as  to  facilitate  the  escape 
of  sloughs  and  pus.  Nothing  but  the  freest  possible  opening  up  of  the 
affected  area  is  of  any  use.  The  incisions  should  go  through  the  deep 
fascia  in  several  places  and  the  tissues  should  be  widely  opened  by  the 
finger  and  forceps  so  as  to  allow  of  the  best  possible  drainage.  The 
incisions  should  be  planned  so  as  to  avoid  the  important  structures 
in  the  neck,  and  where  the  deeper  structures  are  opened  up,  Hilton's 
method  (see  Vol.  I.  p.  28)  should  be  used.  The  wound  should  be  freely 
sponged  over  with  undiluted  carbolic  acid,  powdered  with  iodoform  and 
packed  with  strips  of  iodoformed  gauze.  Some  advantage  seems  to  be 
gained  by  the  free  administration  of  citric  acid  or  citrate  of  potash,  the 
view  being  that  it  increases  the  exudation  of  serum  containing  anti-bodies 
from  the  wound. 

When  the  disease  commences  far  back  in  the  mouth,  it  is  generally 
unilateral.     It  often  spreads  from  one  side  to  the  other,  however,  and 
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a  careful  watch  must,  therefore,  be  kept  on  both  sides,  and  the  tissues 
must  be  opened  up  on  the  slightest  sign  of  brawniness.  When  the 
tongue  itself  and  the  floor  of  the  mouth  are  brawny,  free  incisions  must  be 
made  in  that  situation  also  (see  p.  56).  In  doing  so  care  should  be  taken 
to  avoid  the  lingual  nerve  and  Wharton's  duct  (see  p.  114).  The  incisions 
here  should  only  go  through  the  mucous  membrane ;  the  forceps  are 
then  used  to  open  up  the  deeper  tissues.  On  account  of  the  difficulty  of 
drainage,  incisions  in  the  mouth  should  not  be  made  unless  definitely 
called  for.  The  general  treatment  of  diffuse  cellulitis  (see  Vol.  I.  p.  37) 
must  accompany  these  procedures ;  quinine  in  large  doses  (gr.  xv. 
three  or  four  times  a  day)  is  valuable. 

In  spite  of  the  free  incisions  it  is  not  uncommon  to  find  that  the 
obstruction  to  respiration  is  so  great  as  to  call  for  intubation  or 
tracheotomy.  Whenever  it  is  possible,  iniuhaiion  (see  Vol.  V.)  should 
be  preferred,  as  a  tracheotomy  wound  almost  unavoidably  becomes 
infected,  especially  when  the  neck  has  been  laid  open  freely,  and  septic 
pneumonia  of  a  most  grave  type  is  liable  to  set  in.  At  the  same  time, 
however,  intubation  is  not  always  feasible  as  the  swelling  may  not  be 
limited  to  the  glottis,  but  may  occur  actually  in  the  larynx.  Under  these 
cirounstances,  we  prefer  to  use  a  Hahn's  or  Trendelenburg's  tube  for  the 
first  twenty-four  or  forty-eight  hours,  so  as  to  minimise  the  risk  of  the 
introduction  of  septic  material  into  the  air-passages  beside  the  tube. 
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is  composed  of  the  mucous  and  submucous  coats  only,  which  have  been 
protruded  through  the  lower  and  posterior  part  of  the  inferior  constrictor 
of  the  pharynx,  where  a  weak  area  is  present  owing  to  deficiency  of 
the  longitudinal  muscular  fibres  of  the  upper  end  of  the  oesophagus. 
Other  factors  which  predispose  to  the  formation  of  diverticula  in  this 
situation  are  the  normal,  sphincter-like  action  of  the  upper  end  of  the 
oesophagus  and  in  some  cases  actual  narrowing  from  disease.  The 
exciting  causes  are  injury  and  the  constant  pressure  of  the  food  in  the 
act  of  swallowing,  the  latter  leading  to  the  outward  propulsion  of 
the  mucous  pouch. 

The  condition  leads  to  dysphagia  from  the  entrance  of  food  into  the 
sac,  which  then  presses  on  and  obstructs  the  oesophagus.  The  food  in 
the  sac  also  decomposes  and  causes  foetor  of  the  breath.  The  result  is 
starvation,  or  septic  pneumonia  as  the  result  of  the  accumulation  of 
putrid  material.  In  some  cases  ulceration  has  occurred  followed  by 
perforation  of  the  sac  with  consequent  fatal  cellulitis. 

Diagnosis. — On  passing  a  bougie  it  is  not  unconmion  to  find  that  at  one 
time  a  large  bougie  passes  easily  into  the  stomach,  while  at  other  times 
it  stops  about  eight  inches  from  the  teeth,  the  explanation  being  that  in 
the  latter  case  it  enters  the  pouch.  The  existence  of  a  pouch  can  be 
demonstrated  by  administering  bismuth  oxychloride,  well  mixed  with 
bread  and  milk.  Some  of  this  material  will  enter  the  sac,  especially  if  the 
latter  has  been  previously  emptied  by  external  pressure  and  efforts  at 
swallowing  and  abstention  from  food  for  a  day  or  two.  As  a  result  the 
presence,  size,  and  situation  of  the  sac  can  be  seen  on  the  X-ray  screen  or 
in  a  radiogram.  By  means  of  the  cesophagoscope  the  orifice  of  the 
opening  can  also  be  demonstrated  and  a  bougie  can  be  introduced  into 
the  sac.  The  latter  method  of  investigation,  which  is  somewhat  trying 
to  the  patient,  is  not  however  always  necessary. 

TREATMENT. — ^The  only  method  of  treatment  is  by  operation,  and 
two  procedures  have  been  adopted,  viz.,  excision  or  invagination  of  the 
sac.  The  great  risk  of  excision  is  the  occurrence  of  septic  cellulitis  from 
infection  of  the  wound  in  the  neck,  either  during  the  operation  or  as  the 
result  of  subsequent  leakage  from  the  pharynx  ;  this  cellulitis  may  spread 
downwards  into  the  posterior  mediastinum,  and  generally  proves  fatal. 
In  most  cases,  however,  this  risk  can  be  avoided  if  the  operation  is 
carefully  performed.  It  was  with  the  view  of  minimising  this  risk  that 
invagination  instead  of  excision  of  the  sac  was  suggested,  but  this  is  not 
a  good  plan,  and,  if  employed  at  all,  should  be  restricted  to  very  small 
diverticula.  If  a  large  diverticulum  is  invaginated,  it  forms  a  polypus 
in  the  oesophagus,  which  may  obstruct  the  canal  and  cause  dysphagia, 
and  may  cause  coughing  and  much  discomfort.  Protrusion  of  the 
sac  and  reproduction  of  the  original  trouble  has  also  occurred  after 
this  operation. 

Before  proceeding  to  excision  of  the  sac,  the  teeth  and  mouth  should 
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or  water  escaping  through  the  drainage  tube — ^the  patient  should  be 
instructed  to  gargle  frequently  with  boric  lotion  and  to  swallow  small 
quantities  of  it,  with  the  object  of  keeping  the  pharyngeal  wall  as  dean 
as  possible  and  of  allowing  a  certain  amount  of  boric  lotion  to  find  its 
way  down  through  the  drainage  tube  and  thus  wash  it  out.  If  the 
temperature  rises  and  remains  elevated,  the  wound  in  the  neck  should  be 
opened  up  freely  and  packed  with  cyanide  gauze  ;  in  addition  the  drainage 
tube  should  be  retained. 


INJURIES  OF  THE  PHARYNX  AND  TONSILS. 

These  are  not  common,  but  foreign  bodies,  such  as  a  pipe-stem,  may 
be  driven  deeply  into  the  substance  of  the  tonsil  or  pharynx  and  cause  a 
lacerated  wound,  or  may  pass  through  the  wall  of  the  pharynx  and  injure 
the  vessels  outside.  The  haemorrhage  in  these  cases  may  be  severe,  and 
usually  comes  from  the  tonsillar  circle  of  vessels,  composed  of  the  anasto- 
mosing branches  of  the  following  vessels — ^the  dorsalis  linguae  branch  of 
the  lingual  artery,  the  ascending  palatine  and  tonsillar  branches  of  the 
facial,  the  ascending  pharyngeal  branch  of  the  external  carotid,  and  the 
descending  palatine  branch  of  the  internal  maxillary. 

TREATMENT. — ^The  patient  should  be  placed  in  a  good  light  and 
the  mouth  opened  with  a  suitable  gag.  If  good  daylight  is  not  available,  a 
forehead  mirror  and  an  artificial  light  should  be  employed.  The  blood  is 
mopped  up  with  small  sponges  upon  sponge-holders  or  forceps,  and  any 
spurting  vessel  seized  with  forceps  and  tied.  If  the  haemorrhage  merely 
consists  in  oozing  from  small  vessels,  the  best  plan  is  to  push  a  small  plug 
of  wool  dipped  in  a  solution  of  adrenalin  chloride  (i  in  looo)  into  the 
wound  and  hold  it  there  for  a  short  time,  when  the  bleeding  will  usually 
cease.  In  the  more  serious  cases  of  oozing  it  may  be  necessary  to  hold 
a  sponge  firmly  pressed  against  the  wound,  whUst  counter-pressure  is 
made  by  the  finger  just  behind  the  angle  of  the  jaw  externally.  The 
sponge  should  be  impregnated  with  a  solution  of  adrenalin  chloride  or, 
failing  that,  tannin  or  matico,  and  it  may  be  necessary  to  keep  up  the 
pressure  for  some  hours.  A  convenient  method  by  which  the  pressure 
may  be  maintained  is  to  pass  a  suture  from  one  pillar  of  the  fauces 
to  the  other  by  means  of  a  long-handled  needle.  A  piece  of  sponge 
to  which  a  string  has  been  securely  fixed,  so  that  the  sponge  cannot 
be  lost,  is  then  placed  on  the  bleeding  spot  and  held  in  position  by 
tying  the  ligature.  It  may  be  left  in  situ  for  twenty-four  hours,  the 
string  hanging  out  of  the  mouth  ;  the  stitches  are  then  cut  and  the 
sponge  removed. 

When  severe  haemorrhage  comes  from  a  deep  wound  of  the  tonsil  it 
may  be  necessary  to  control  the  main  vessels  temporarily  before  the 
bleeding  can  be  arrested.     If  this  should  be  called  for,  the  bifurcation  of 
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of  a  knife)  should  be  introduced  between  the  teeth,  the  finger  thrust 
rapidly  to  the  back  of  the  pharynx,  the  foreign  body  felt  for,  the  finger 
hooked  round  it  and  the  object  removed.  This  will  generally  be 
successful  when  the  obstruction  is  caused  by  a  smooth  substance  such 
as  a  mass  of  food.  When,  however,  the  body  is  angular  and  becomes 
impacted,  as  will  be  the  case  with  a  tooth-plate,  this  method  will  not 
suffice  and  an  attempt  should  be  made  to  remove  the  body  with  suitable 
pharyngeal  forceps  (see  Fig.  40)  if  they  should  happen  to  be  at  hand,  but 


Fig.  40. — Forceps  for  Removal  of  Foreign  Bodies   in    the   I^arynx.    The 
blades  of  the  lower  pair  are  flexible  and  can  be  bent  to  any  desired  curve. 


in  many  cases  the  asphyxial  symptoms  will  be  so  severe  that  laryngotomy 
(or  tracheotomy  in  a  young  child)  must  be  performed  inmiediately,  and 
the  removal  of  the  foreign  body  postponed  until  normal  respiration  has 
become  established.  As  soon  as  possible,  a  further  attempt  should 
be  made  to  dislodge  the  foreign  body ;  in  a  young  child  inversion  and 
vigorous  shaking  may  be  effectual  in  doing  so. 

In  order  to  remove  foreign  bodies  from  the  pharynx,  forceps  with  all 
sorts  of  curves  must  be  at  hand  (see  Fig.  40),  the  most  useful  being  those 
with  blades  opening  in  the  antero-posterior  direction.  All  attempts 
should  be  made  under  cocaine  (10  per  cent,  solution)  with  a  brilliant 
illumination.      It  may   be  necessary  to  break  up    the   foreign  tody 
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FOLLICULAR  TONSILLITIS. 

This  is  an  affection  of  the  crypts  or  follicles  of  the  tonsil  and  is  of 
bacterial  origin.  It  is  commonly  ascribed  to  bad  hygienic  conditions, 
such  as  defective  drains,  dirty  bedding,  or  direct  infection  by  the  dis- 
charges from  the  mouths  of  those  suffering  from  a  similar  affection.  It  is 
particularly  liable  to  occur  in  those  who  are  the  subject  of  chronically 
enlarged  tonsils. 

Symptoms, — ^The  disease  is  characterised  by  acute  symptoms  such  as 
headache  and  pyrexia,  and  is  marked  by  the  presence  of  small  whitish 
grey  spots  upon  the  tonsils,  generally  on  both  sides ;  these  are  at  first 
multiple,  but  may  coalesce  in  patches  and  form  a  pseudo-membrane 
which  somewhat  resembles  that  of  diphtheria,  but  differs  from  it  in  being 
easily  detached  with  a  camel's  hair  brush.  The  diphtheritic  membrane 
is  very  adherent  and  usually  occurs  in  a  single  large  patch,  which  tends  to 
spread  beyond  the  limits  of  the  tonsils,  whereas  the  patches  in  follicular 
tonsillitis  are  small  and  scattered  over  the  tonsil.  There  is  usually 
much  painful  swelling  of  the  glands  behind  the  angle  of  the  jaw,  even 
though  the  local  disturbance  is  slight. 

Prognosis. — ^As  a  rule  the  attack  passes  off  quickly.  Although  the 
temperature  may  be  high  and  the  swelling  of  the  glands  very  marked  and 
very  painful  at  first,  the  acute  symptoms  usually  subside  in  four  or  five 
days  and  the  glands  rarely  suppurate.  The  trouble  is,  however,  extremely 
liable  to  recur,  especially  if  the  patient  is  exposed  to  fresh  sources  of 
infection,  or  if  there  is  chronic  enlargement  of  the  tonsils.  In  view  of  the 
latter  fact,  the  enlarged  tonsils  should  be  removed  after  the  attack  has 
subsided  (see  p.  131).  Moreover,  the  enlargement  of  the  glands  in  the  neck 
should  be  carefully  attended  to,  as  they  are  liable  to  become  the  seat  of 
tuberculous  disease  unless  the  inflammation  in  them  disappears  under 
suitable  treatment. 

TREATMENT. — It  is  important  to  try  to  ascertain  the  cause  of 
the  mischief  and  to  remove  the  patient  from  any  insanitary  surroundings. 
Thus  if  the  drains  are  defective,  the  patient  should  be  removed  to  another 
house  while  the  defects  are  being  remedied.  The  possibility  of  infection 
from  dirty  rooms,  dirty  mattresses  or  pillows,  should  also  be  remembered, 
and  all  bedding  should  be  thoroughly  cleaned  and  disinfected.  At  the 
same  time  it  is  of  extreme  importance  to  point  out  to  the  patient  the 
distinctly  infectious  nature  of  the  disease,  so  that  at  any  rate  a  certain 
amount  of  isolation  may  be  practised.  The  other  members  of  the  house- 
hold, especially  children,  should  be  kept  away  from  the  patient  as  much 
as  possible,  and  infection  by  kissing,  or  by  using  the  same  eating  or 
drinking  vessels,  should  be  guarded  against. 

In  the  treatment  of  the  disease  itself  a  purge  such  as  calomel 
(gr.  ij.  to  v.),  or  mist.  alb.  (Jiss.),  should  be  given  when  the  patient  is  first 
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After  the  patches  of  exudation  separate,  small  ulcers  are  left  upon  the 
tonsil  which  usually  heal  readily.  If  there  is  any  delay,  they  may  be 
brushed  over  with  a  solution  of  nitrate  of  silver  (gr.  xx.  to  the  ounce) 
every  morning.  After  an  attack  of  follicular  tonsillitis  the  patient  is 
generally  considerably  pulled  down  in  health,  especially  if  the  attack  has 
been  a  severe  one,  and  hence  during  convalescence  it  will  be  necessary  to 
order  light  nourishing  food,  and  to  provide  if  possible  a  change  of  air.  As 
soon  as  he  has  recovered,  the  tonsils  should  be  removed  if  still  enlarged 
(see  p.  131). 

SUPPURATIVE  TONSILLITIS. 

This  condition — ^popularly  known  as  '  quinsy ' — ^is  an  acute  inflamma- 
tion of  the  tonsil  with  suppuration  around  it.  The  pus  forms  above  and  in 
front  of  the  tonsil,  and  spreads  towards  the  soft  palate,  though  occasionally 
it  forms  behind  or  external  to  the  tonsil.  As  a  rule  there  is  an  acute 
tonsillitis  on  both  sides,  whilst  the  suppuration  occurs  on  one  side  only,  or, 
if  bilateral,  it  appears  on  one  side  before  the  other.  The  temperature  is 
very  high,  the  swelling  may  almost  block  the  aperture  of  the  fauces,  and 
the  glands  behind  the  jaw  are  large,  painful,  and  may  suppurate.  There 
is  considerable  swelling  of  the  neighbouring  portion  of  the  pharynx  and 
soft  palate,  and  generally  also  oedema  of  the  glottis.  The  symptoms^  on 
the  whole,  are  very  similar  to  those  of  other  forms  of  inflammation  of  the 
tonsils,  only  much  more  severe.  The  pain,  especially  on  any  attempt  to 
swallow,  is  very  intense. 

TREATMENT. — Abortive  treatment  usually  fails  to  prevent  sup- 
puration,  but  may  relieve  the  patient  considerably.  It  is  well  to  begin 
with  a  saline  purge  (mist.  alb.  Jiss.).  Some  surgeons  used  to  place 
great  faith  in  the  administration  of  tincture  of  aconite  given  in  minim 
doses,  repeated  every  hour  for  four  or  five  doses  until  the  pulse  rate 
approached  the  normal.  It  is  well  to  administer  ten-grain  doses  of 
salicylate  of  soda  every  four  hours.  Large  hot  fomentations  changed  every 
two  or  three  hours  should  be  applied  to  the  neck  to  relieve  the  pain,  while 
steam  inhalations  are  employed  for  the  relief  of  the  pain  on  swallowing. 
Gargles,  as  a  rule,  are  out  of  the  question  on  account  of  the  severe  pain, 
but  a  spray  of  a  saturated  solution  of  bicarbonate  of  soda  in  a  Siegel's 
apparatus  is  valuable  if  there  is  an  unduly  free  secretion  of  tenacious 
mucus  which  interferes  with  the  patient's  comfort.  When  this  secretion 
is  not  excessive,  the  carbolic  acid  and  iodine  spray  (vide  supra)  is  useful,  as, 
apart  from  its  antiseptic  action,  the  carbolic  acid  is  a  useful  sedative. 

Suppuration  is  usually  evident  about  the  third  day,  and  watch  should 
be  kept  for  its  occurrence.  The  pus  generally  points  in  the  soft  palate 
just  above  the  tonsil,  and  it  may  escape  through  the  supra-tonsillar  fossa. 
These  tonsillar  abscesses  should  always  be  opened. 

When  the  suppuration  is  situated  above  the  tonsil,  the  surgeon  will  be 
guided  as  to  the  right  time  to  open  the  abscess  by  the  amount  of  swelling 
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For  the  first  day  or  two  it  is  well  to  use  an  antiseptic  spray,  of  which  the 
carbolic  and  iodine  solution  (see  p.  127)  is  perhaps  the  best.    As  soon  as 

the  swelling  has  subsided  a  little, 
the  patient  will  be  able  to  gargle 
with  sanitas  or  chlorate  of  potash. 
The  same  treatment  with  regard 
to  the  administration  of  tonics, 
food,  and  fresh  air,  is  applicable 
to  this  condition  as  to  follicular 
tonsillitis  (see  p.  128). 


ACUTE  ULCERATIVE  TONSILLITIS. 

This  is  an  inflammatory  con- 
dition of  the  tonsil  and  fauces, 
frequently  accompanied  by  ulcera- 
tion, on  the  surface  of  which 
there  may   be    a   slough.     It  is 

Fio.  43.-D1AGRA11  TO  1I4.USTRATE  THE  PoiNT  AT     commou  amougst  those  who  work 
WHICH  TO  opEK  A  peri-tonsillar  abscess.  Thc     j^  hospitals,  and  in  that  case  goes 

point  X  IS  the  junction  of  a  line  drawn  horizontally  ^    ^^'  **   v    «,w  x^x,  ^v«^ 

acroas  thc  base  of  the  uvula  with  one  prolonging  up-       by    the     name     of    '  hospital     SOrC 
wards  the  anterior  pillar  of  the  fauces^  (From  D»s«a«M        ./         ,   ,       a    i_      x      •    i       •      i 

o/M«iv<M«aiMirAroa/,  by  Sir  St.  Clair  Thomson.)  tnroat.      A  Dactcnological  exami- 

nation should  always  be  made; 
the  usual  organism  present  in  these  cases  is  a  streptococcus. 

TREATMENT. — ^This  should  be  on  the  lines  laid  down  for  follicular 
tonsillitis  (see  p.  126)  ;  special  importance  attaches  to  the  application  of 
astringents  and  antiseptics  to  the  lesion  in  the  throat.  Equal  parts  of 
liquor  ferri  perchloridi  and  glycerine  may  be  painted  on  three  or  four  times 
a  day,  whilst  a  solution  of  nitrate  of  silver  (gr.  xx.  to  xl.  to  the  ounce)  may 
be  brushed  over  the  ulcer  every  morning  with  advantage.  The  employ- 
ment of  a  vaccine  of  the  organism  present  may  be  of  benefit.  The  disease 
is  of  an  infective  nature  and  may  be  followed  by  Ludwig's  angina  if 
neglected.  It  is  of  primary  importance  in  the  treatment  to  remove  the 
patient  from  the  surroundings  in  which  he  has  contracted  the  affection, 
otherwise  remedial  measures  may  be  used  in  vain.  Good  hygienic 
conditions,  nourishing  food  and  the  administration  of  port  wine,  are 
important ;  a  short  holiday  in  the  country  is  of  the  greatest  advantage. 

VINCENT'S  ANGINA. 

This  is  the  most  serious  form  of  acute  tonsillitis  and  occurs  especially 
in  children.  It  is  described  by  Vincent  tmder  two  types,  an  ulcero- 
membranous and  a  diphtheroid  variety.  The  organisms  supposed  to  be 
the  causal  agents  are  a  fusiform  bacillus  and  a  spirillum.  It  is  the  disease 
sometimes  described  as  pseudo-diphtheria.     In  both  forms  the  patient 
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is  employed,  only  the  projecting  part  of  the  tonsil  is  shaved  off,  but  as  a 
rule  most  of  the  open  crypts  are  taken  away.  It  is  not  uncommon, 
however,  for  recurrence  of  the  enlargement  to  take  place,  and  a  second  or 
third  operation  may  be  necessary.  When,  on  the  other  hand,  complete 
enucleation  is  practised,  recurrence  does  not  of  course  take  place,  but  the 
operation  is  more  serious  and  prolonged,  and  it  has  only  been  extensively 
practised  quite  recently,  so  that  its  possible  effect,  more  especially  on  the 
singing  voice,  can  hardly  be  gauged  as  yet.  When  adenoids  are  removed 
at  the  same  time  it  is  usual  to  begin  by  taking  away  the  adenoids 
and  then  to  deal  with  the  tonsils  ;  the  trouble  with  bleeding  is  generally 
less  when  this  sequence  is  followed. 

Removal  by  the  Guillotine. — The  best  guillotine  for  this  purpose  is 
Mackenzie's  (see  Fig.  44).  The  ring  into  which  the  tonsil  is  received  is 
variously  shaped,  being  sometimes  circular  for  tonsils  that  are  not  unduly 
elongated  in  any  particular  direction,  and  sometimes  oval,  with  its  long 

axis  either  horizontal  or 
vertical  for  tonsils  that 
are  especially  enlarged  in 
either  of  these  directions. 
Unless  the  patient  is  a 
young  child,  no  assistance 
is  required,  but  in  the 
young  it  is  necessary  to 
have  some  one  to  keep  the 
mouth   open   with  a  gag 

Fio.  44.— Mackenzie's  Tonsillotome.  The  \v\\\^    and  alsO  tO  make  COUUter- 

fonn  figured  here  is  furnished  with  a  handle  VvXljll 

that  enables  it  to  be  used  in  the  right  hand  NTjS    preSSUre     OVer     the    tonsil 

'""'*^""'^-  ^   and    to    hold  the    head. 

This  can  be  done  by  the 
anaesthetist  when  an  anaesthetic  is  employed.  The  tonsillotome  is  intro- 
duced with  its  fiat  surface  parallel  to  the  dorsum  of  the  tongue  imtil  it 
reaches  the  back  of  the  pharynx,  when  it  is  turned  so  that  the  tonsil  is 
received  into  the  ring  of  the  instrument.  If  the  operation  is  done  without 
an  anaesthetic,  care  should  be  taken  to  avoid  touching  the  tongu^as  the 
instrument  is  passed  in,  and  the  parts  should  be  anaesthetised  by  painting 
with  a  10  per  cent,  solution  of  cocaine.  As  the  tonsil  is  received  into  the 
ring  of  the  instrument,  the  assistant  presses  firmly  inwards  beneath  the 
angle  of  the  jaw  so  as  to  steady  the  tonsil  and  push  it  well  into  the  loop. 
The  surgeon  then  manipulates  the  instrument  so  as  to  press  its  end  firmly 
outwards  against  the  pharyngeal  wall,  the  handle  being  carried  towards 
the  opposite  side  of  the  mouth,  and  he  then  pushes  the  cutting  blade  home 
sharply  with  the  thumb.  This  movement,  although  momentary,  requires 
care  to  avoid  tilting  or  rotating  the  instrument  as  the  blade  is  pushed  home. 
Unless  the  tonsillotome  is  held  absolutely  steady,  its  end  is  apt  to  be 
deflected  inwards  and  a  portion  of  the  tonsil  will  escape.     Especial  care 
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downwards  and  inwards.  The  mucous  membrane  at  the  sides  of  the 
tonsil  generally  tears  through,  but  at  the  lowermost  part  it  may  be 
necessary  to  divide  it  with  scissors  (see  Figs.  46-48).  In  some  cases  the 
operation  is  easy :  in  others  it  is  very  difficult.  The  tonsil  may  be 
very  friable  and  break  into  small  pieces.  The  degree  of  anaesthesia 
required  is  greater  than  that  for  the  ordinary  guillotine  method,  and 
on  this  groimd  alone  the  operation  has  been  very  adversely  criticised, 
especially  for  children.     It  is,  however,  gaining  in  favour. 

After-treatment. — ^The  patient  should  be  kept  indoors  for  a  day  or  two 
and  confined  to  his  room  so  as  to  avoid  cold.  Before  performing  an 
operation  such  as  tonsillotomy,  the  hygienic  conditions  of  the  house  should 
be  inquired  into,  for  if  the  operation  is  done  in  a  house  in  which  the  drains 
are  defective,  serious  septic  sore-throat  is  apt  to  follow.  As  a  local 
appUcation  some  mild  antiseptic  gargle,  such  as  chlorate  of  potash  and 
boric  lotion,  is  all  that  is  required.  Soft  food  should  be  given  for  the 
first  four  or  five  days. 

POST-NASAL  ADENOID  GROWTHS. 

We  are  indebted  to  Dr.  H.  Lambert  Lack,  Surgeon  to  the  Throat 
Department  of  the  London  Hospital,  for  the  following  paragraphs. 

Adenoids  are  most  common  in  children,  but  are  met  with  up  to  thirty, 
or  even  later,  and  they  tend  to  atrophy  during  adolescence.  They  may 
be  hereditary ;  distinct  evidence  of  former  adenoids  such  as  deafness, 
malformation  of  the  jaws,  and  open  mouth  are  often  seen  in  the  parents  of 
adenoid  children.  They  are  more  common  in  cold,  damp  climates  and 
amongst  certain  races,  such  as  the  Hebrews.  The  most  common  exciting 
causes  are  nasal  catarrhs,  the  exanthemata,  diphtheria,  sore  throats  and 
whooping  cough. 

Pathology. — ^The  growth  is  a  hypertrophy  of  the  normal  lymphoid 
tissue  of  this  region  and  forms  a  mass  in  the  vault  of  the  naso-pharynx  ; 
from  this  mass  two  bands  usually  extend  downwards  and  to  each  side  and 
become  lost  behind  the  posterior  pillars  of  the  fauces.  Isolated  nodules 
of  lymphoid  tissue  are  also  seen  lower  down  in  the  phar)mx  and 
occasionally  extend  on  to  the  upper  part  of  the  nasal  septvun.  Not 
uncommonly  masses  are  found  filling  Rosenmiiller's  fossae  (the  deep 
depressions  in  the  lateral  wall  of  the  pharynx  behind  the  Eustachian 
tubes),  and  these  masses  may  be  adherent  to  the  lips  of  the  tubes. 

Symptoms. — The  presence  of  adenoid  growths  may  be  productive  of 
various  troubles.  There  is  a  great  susceptibility  to  repeated  attacks  of 
'  cold  in  the  head,'  catarrh,  and  obstruction  of  the  Eustachian  tubes, 
and,  in  the  more  severe  cases,  to  recurrent  attacks  of  suppurative  otitis. 
The  obstructed  nose  renders  mouth-breathing  necessary,  and  children  who 
have  adenoids  may  be  generally  recognised  by  the  open  mouth  and  the 
stupid  expression,  which  may  be  actually  associated  with  ineptitude  for 
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The  afUBStheiic, — In  adults,  especially  if  the  growths  be  limited  to  a 
large  central  pad,  nitrous  oxide  anaesthesia  is  sufficient.  When,  however, 
there  are  other  hypertrophies,  such  as  enlargement  of  the  posterior  ends 
of  the  inferior  turbinates,  a  more  prolonged  anaesthesia  is  necessary,  and 
for  this  purpose  gas  followed  by  ether  or  a  mixture  of  chloroform  and  ether 
is  probably  the  best.  A  prolonged  anaesthesia  is  always  advisable  when 
operation  is  undertaken  for  the  relief  of  marked  deafness.  In  the  majority 
of  cases  in  children  it  is  best  to  give  one  of  the  anaesthetic  mixtures,  such 
as  the  A.C.E.  or  the  C.E.  mixture,  and  the  anaesthesia  may  be  completed  by 
giving  pure  ether  by  the  open  method.  The  anaesthetic  may  be  carefully 
pushed  until  the  palate  is  sufficiently  relaxed  to  enable  the  operation  to  be 
easily  carried  out,  but  at  the  same  time  the  cough  reflexes  should  not  be 
abolished  and  the  patient  should  be  able  to  swallow  the  blood  as  it 
accumulates  in  the  pharynx.  This  method  allows  three  or  four  minutes' 
good  anaesthesia,  which  is  usually  sufficient,  but  if  necessary  it  may  be 


Fio.  49. — Modified  Gottstkin's  Post-nasal  Curittc. 


Fig.  50. — JuRACz's  Post-nasal  Forceps. 

prolonged  by  giving  chloroform  through  a  Junker.  In  giving  the 
anaesthetic,  the  existence  of  nasal  obstruction  must  be  remembered  and 
therefore  free  mouth-breathing  must  be  allowed,  and  a  gag  inserted  if 
necessary. 

The  instruments. — For  the  removal  of  the  growths  a  post-nasal  curette 
— such  as  some  modification  of  Gottstein's — a  ring  knife  and  adenoid 
forceps  are  required.  The  points  to  be  attended  to  in  choosing  the  curette 
are  that  its  top  cutting  edge  should  be  fairly  strong  and  not  too  thick,  and 
that  it  should  be  attached  by  two  bars  which  are  parallel  and  which  do  not 
meet  at  an  angle  as  in  many  of  the  instruments  (see  Fig.  49).  It  may  be 
provided  with  a  hook  or  cage  to  catch  the  growth,  and  it  is  well  to  have 
curettes  of  different  sizes.  The  best  forceps  is  some  modification  of 
Lowenberg's,  such  as  Juracz's  (see  Fig.  50). 

The  operation  under  gas. — In  this  method  the  patient  is  usually 
anaesthetised  sitting  upright  in  a  dental  chair,  but  the  supine  position  may 
be  used  if  preferred.     The  patient  should  face  a  strong  light  or,  better 
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into  the  post-nasal  space  and  passed  up  on  each  side  into  Rosenmiiller's 
fossae  so  as  to  separate  the  growth  from  the  lips  of  the  Eustachian  tubes 
and  the  sides  of  the  naso-pharynx.  The  curette  is  then  introduced  and 
the  growths  removed  as  above  described. 

Should  the  growths  in  Rosenmiiller's  fossae  be  very  tough,  or  difl&cult 
to  get  at,  their  removal  can  often  be  effected  with  a  Meyer's  ring-knife 
introduced  through  the  mouth.  This  may  be  used  as  an  ordinary  curette ; 
the  cutting-blade  being  sharp,  it  is  a  very  effective  instrument.  In  some 
cases  small  pieces  of  growth  at  the  upper  part  or  sides  of  the  space,  or 
partially  detached  pieces  of  growth,  may  be  most  easily  seized  and 
removed  by  adenoid  forceps  guided  by  the  finger. 

After  the  adenoids  have  been  removed,  the  posterior  ends  of  the 
inferior  turbinates  should  be  examined  with  the  finger  and,  if  enlarged,  a 
piece  should  be  removed  with  the  snare  or  with  cutting-forceps  such  as 
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Fig.  si.^jrOnwald's  Nasal  Cutting  Forceps. 

Griinwald's  (see  Fig.  51).  The  instrument  is  guided  by  the  tip  of  the 
left  index-finger.  Next,  the  tonsils,  if  enlarged — as  they  so  commonly 
are  in  association  with  adenoids — should  be  removed  with  the  guillotine. 
Some  surgeons  prefer  to  remove  the  tonsils  at  the  commencement  of  the 
operation,  but  this  is  not  to  be  recommended.  The  removal  of  the 
adenoids  is  more  easily  accomplished  during  the  earlier  and  deeper  stage 
of  the  anaesthesia,  and  the  bleeding  after  tonsillotomy  is  more  sudden  and 
profuse,  and  therefore  it  is  better  delayed  until  the  patient  shows  signs  of 
coming  out  of  the  anaesthetic. 

The  haemorrhage  that  occurs  during  the  operation  is  usually  some- 
what free,  but  it  soon  ceases.  As  a  rule  the  patient  swallows  the  blood, 
but,  should  it  accumulate  in  the  back  of  the  pharynx  during  the  operation, 
the  throat  may  be  sponged  out  or,  better  still,  the  patient  should  be 
rolled  over  on  to  his  side  and  the  mouth  wiped  out.  Should  blood  enter 
the  larynx  or  trachea,  the  patient  must  be  immediately  rolled  over  on  to 
his  face  and  the  head  lowered  ;  if  this  be  done  in  time,  and  the  anaesthesia 
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CALCULI  OF  THE  TONSILS. 

Collection  of  mucus  and  calcareous  material  may  occur  in  the  tonsillar 
crypts  and  occasionally  give  rise  to  calculi,  containing  chiefly  phosphate 
and  carbonate  of  lime.  Leptothrix  masses  are  often  present,  and  occur  in 
the  crypts  of  the  tonsils,  especially  in  the  supra-tonsillar  fossa.  They 
often  cause  very  few  symptoms  and  are  recognised  as  whitish  projections 
from  the  surface  of  the  tonsils.  They  may,  however,  lead  to  attacks  of 
inflammation  or  severe  stabbing  pain. 

TREATMENT. — ^The  tonsillar  crypt  can  generally  be  easily  cleared 
out  with  a  sharp  spoon  of  convenient  size.  Should  there  be  any  difficulty 
in  doing  this,  should  the  collections  be  numerous,  or  should  recurrence 
take  place,  it  is  best  to  shave  off  the  surface  of  the  tonsil  with  a 
tonsillotome  (see  p.  132). 

ACUTE   PHARYNGEAL  ABSCESS. 

The  pharynx  consists  essentially  of  a  fibrous  bag  or  framework,  to 
which  the  name  of  pharyngeal  aponeurosis  is  given.  Internal  to  this  is 
the  mucous  membrane  which  is  supplied  with  abundance  of  l5miphoid 
tissue  and  numerous  mucous  glands.  The  mucous  membrane  is  con- 
tinuous with  that  of  the  other  cavities  which  open  into  the  pharynx.  The 
muscles  of  the  phar3nix  are  outside  the  aponeurosis,  and  are  separated 
from  those  on  the  front  of  the  bodies  of  the  vertebrae  by  the  strong 
prevertebral  fascia,  which  stretches  from  one  sterno-mastoid  muscle  to 
the  other.  Behind  this  fascia  and  resting  on  the  prevertebral  muscles  are 
the  retro-pharyngeal  glands,  which  are  well  developed  in  children,  but 
may  be  absent  in  later  life. 

The  only  acute  inflammatory  affection  of  the  pharynx  which  needs  a 
separate  description  is  suppuration  following  an  acute  pharyngitis,  which 
generally  occurs  in  young  children.  This  is  really  an  abscess  in  the 
sub-mucous  or  lymphoid  tissue  of  the  pharjmx,  and  is  in  the  wall  of  the 
pharynx.  Difficulty  in  swallowing  occurs  early,  and  is  accompanied  by 
considerable  pain  ;  examination  of  the  throat  shows  that  the  d3^phagia 
is  caused  not  by  a  diffuse  inflammatory  condition  of  the  mucous 
membrane,  but  by  a  localised  swelling.  The  prominence  usually  occurs 
in  the  pharyngeal  cavity,  and  it  may  be  situated  laterally.  The  condition 
is  serious  and  if  the  abscess  is  of  any  size  it  interferes  considerably  both 
with  deglutition  and  respiration.  If  left  alone  it  bursts  spontaneously 
into  the  throat  and  there  is  some  danger  that  the  patient  may  be 
asphyxiated  if  this  occurs  during  sleep. 

TREATMENT.— The  abscess  should  be  evacuated  as  soon  as 
possible.  This  is  easily  done  from  the  pharynx,  and  the  cavity  heals  as 
rapidly  as  does  that  of  any  other  acute  abscess. 

When  asphyxia  is  imminent  in  a  case  of  acute  pharyngeal  abscess,  or 
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abscess  from  the  outside  ;  there  is  not  the  same  urgency  as  in  the  case  of 
acute  abscess.  When  the  affection  is  due  to  spinal  disease,  great  care  is 
necessary  in  moving  the  head  when  the  patient  is  under  the  anaesthetic, 
otherwise  serious  damage  may  be  done. 

Operation. — An  incision  is  made  just  behind  the  posterior  border  of 
the  stemo-mastoid,  commencing  above  at  the  mastoid  process  and 
running  downwards  for  about  an  inch  and  a  half.  This  incision  is 
deepened  until  the  deep  fascia  is  opened  behind  the  muscle,  the  posterior 
border  of  which  is  hooked  up  with  a  retractor  ;  some  enlarged  glands  may 
require  removal  before  the  posterior  border  of  the  stemo-mastoid  muscle 
can  be  defined.  The  finger  is  then  introduced  into  the  wound  and  feels 
for  the  transverse  processes  of  the  cervical  vertebrae,  and  a  blunt  dissector 
is  gradually  insinuated  behind  the  vessels  until  the  abscess  cavity  is 
reached  ;  this  is  facilitated  by  keeping  one  finger  upon  the  abscess  in  the 
mouth  so  as  to  ascertain  the  right  direction  in  which  to  work.  If  the 
instrument  is  kept  close  to  the  anterior  surface  of  the  transverse  processes 
and  made  to  bore  directly  into  the  abscess  cavity,  no  difficulty  is 
encountered  and  the  abscess  can  be  opened  in  a  few  seconds.  The 
channel  is  enlarged  by  introducing  a  pair  of  dressing-forceps  along  the 
dissector  and  carefully  expanding  the  blades  in  the  vertical  direction. 
The  finger  may  then  be  insinuated  into  the  abscess  cavity  and  the  state 
of  matters  explored.  Haemorrhage  rarely  occurs  during  the  operation, 
but  if  it  does  it  is  venous  and  ceases  as  soon  as  the  pus  is  evacuated.  The 
cavity  should  be  scraped  out  with  a  flushing-spoon,  great  care  being  taken 
not  to  exercise  any  pressure  against  the  pharyngeal  wall  lest  perforation 
should  occur.  If  the  case  is  one  of  spinal  disease,  the  bone  may  also  be 
scraped  and  any  sequestrum  which  is  present  removed.  Iodoform  and 
glycerine  is  then  injected,  the  wound  stitched  up,  and  the  treatment 
appropriate  for  the  spinal  disease  gone  on  with  (see  Vol.  III.  p.  294). 

The  abscess  should  never  be  opened  through  the  anterior  triangle  as  is 
sometimes  recommended.  It  is  extremely  difficult  to  reach  the  abscess 
cavity  by  this  route,  as  the  vessels  have  to  be  carefully  defined  and  pushed 
out  of  the  way,  and  considerable  bleeding  and  a  tedious  operation  may 
result. 

GRANULAR   PHARYNGITIS. 

This  condition  is  marked  by  enlargement  of  the  lymphoid  follicles  at 
the  back  and  sides  of  the  pharynx  ;  it  is  often  associated  with  enlargement 
of  the  tonsils  and  adenoid  vegetations  in  the  naso-pharynx.  The  con- 
dition is  common  in  public  speakers,  and  is  one  of  the  most  frequent 
causes  of  the  affection  knowaas  '  clergyman's  sore-throat.*  Its  principal 
symptoms  are  perversions  of  sensation  in  the  pharynx,  cough,  hawking-up 
of  mucus,  hoarseness,  a  feeling  of  tiredness  and  sometimes  loss  of  voice. 

TREATMENT. — When  the  follicles  are  much  enlarged,  an  effectual 
method  is  to  destroy  them  with  the  electric  cautery.     The  posterior  wall  of 
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Locally  calomel  and  starch  powder  are  of  great  vahie,  or  the  ulcers 
may  be  painted  with  chromic  acid  solution  (gr.  x  to  xx  to  the  ounce) 
after  having  been  carefully  dried. 

The  tertiary  forms  are  the  most  serious  on  account  of  the  rapid 
destruction  of  tissue  often  caused  by  them,  and  they  are  common  on  the 
pharynx  as  well  as  on  the  soft  palate.  Gummata  form  and  break  down 
rapidly,  leading  to  deep  ulceration  of  the  mucous  membrane.  Unless 
the  condition  is  arrested  quickly,  the  ulceration  may  extend  and  lead  to 
extensive  cicatrisation  and  stenosis  of  the  pharynx.  The  soft  palate  may 
become  adherent  to  the  posterior  phar)aigeal  wall,  and  may  thus  obstruct 
or  entirely  obUterate  the  connection  between  the  naso-pharynx  and  the 
pharynx  proper. 

In  oongenital  ssrphilis  similar  lesions  are  not  very  uncommon. 

Immediate  and  energetic  treatment  is  called  for  on  the  lines  laid 
down  above. 

During  healing  every  effort  should  be  made  to  prevent  stenosis  of  the 
pharynx  and  adhesion  of  the  soft  palate,  but  it  must  be  admitted  that  this 
is  excessively  difficult.  Bougies  should  be  passed  frequently  into  the 
naso-pharynx,  but  if  the  ulceration  has  extended  on  to  the  edge  of  the 
palate  it  is  almost  impossible  to  prevent  considerable  closure. 

STENOSIS  OF  THE  PHARYNX. 

This  affection  may  be  due  to  a  variety  of  causes,  of  which  congenital 
or  acquired  syphilis  is  by  far  the  most  frequent ;  it  follows  bums,  scalds, 
the  action  of  corrosive  substances,  and  ulcerations  such  as  lupus.  It  is 
most  common  in  the  upper  part  of  the  pharynx  and  is  generally  associated 
with  adhesion  of  the  soft  palate  to  the  posterior  pharyngeal  wall.  Slight 
adhesions  in  that  situation  may  not  give  rise  to  marked  difficulty  either 
in  deglutition  or  articulation,  but  both  these  actions  are  affected  when 
the  adhesions  are  extensive,  the  patient  having  a  pronounced  nasal  voice, 
and  deglutition  being  very  difficult ;  the  food  constantly  returns  through 
the  nose  owing  to  imperfect  action  of  the  soft  palate.  Should  the  stenosis 
affect  the  lower  part  of  the  pharyngeal  wall,  deglutition  may  be  interfered 
with  in  another  way  ;  there  may  be  some  degree  of  actual  stenosis,  giving 
rise  to  a  condition  very  similar  to  stricture  of  the  upper  part  of  the 
oesophagus. 

TREATMENT. — ^The  treatment  of  adhesions  of  the  palate  and 
stenosis  of  the  pharynx  is  very  difficult.  When  the  palate  is  adherent 
there  is  a  constant  tendency  to  recurrence  in  spite  of  repeated  operations 
to  divide  the  adhesions,  and  no  plastic  operation  is  likely  to  be  entirely 
successful.  All  that  can  be  done  under  the  circumstances  is  to  divide  the 
adhesions  between  the  palate  and  the  pharyngeal  wall  with  scissors  or  a 
blunt-pointed  bistoury,  taking  care  to  do  this  slowly  so  as  to  avoid  the 
possibihty  of  doing  damage  to  vessels  which  may  have  been  dragged 
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glands  are  usually  enlarged  and  caseous,  and  the  ulcers  cause  the  patient 
intense  pain  on  swallowing.  Death  generally  occurs  before  long  from 
exhaustion. 

TREATMENT.— The  general  treatment  suitable  for  tuberculosis 
(see  Vol.  I.  p.  231)  must  be  adopted,  and  it  is  hardly  ever  worth  while  to 
adopt  any  radical  treatment,  even  were  it  feasible,  since  the  ulceration  is 
usually  accompanied  by  advanced  tuberculosis  elsewhere.  Tuberculin 
injections  (see  Vol.  I.  p.  522)  should  be  used. 

The  local  treatment  is  mainly  directed  to  the  relief  of  pain,  and  this  is 
best  done  by  blowing  orthoform  on  to  the  ulcerated  surface  about  half 
an  hour  or  more  before  meals.  Should  orthoform  fail  to  relieve  the  pain, 
a  25  per  cent,  solution  of  menthol  in  parolein  in  an  atomiser,  or  a  spray 
containing  cocaine  or  morphine,  may  be  used. 

If  the  ulceration  is  limited  and  the  patient's  general  condition  is 
good,  the  ulcers  may  be  scraped  with  a  sharp  spoon  after  cocainising  the 
surface  thoroughly.  This  is  particularly  called  for  when  the  pain  on 
swallowing  is  intense.  Should  this  fail  to  give  relief,  pure  lactic  add  may 
be  brushed  over  the  ulcerated  surface  every  day  for  a  fortnight  or  longer ; 
the  surface  of  the  ulcer  should  be  well  cocainised  before  the  applica- 
tion as  it  often  causes  intense  pain.  As  a  result,  healthy  granulation 
may  be  produced  and  the  ulcer  usually  ceases  to  cause  much  pain, 
although  it  may  not  cicatrise.  Should  the  pure  lactic  acid  fail,  the  ulcer 
may  be  touched  once  or  twice  a  week  with  undiluted  carbolic  add; 
besides  its  antiseptic  action,  the  acid  has  a  powerful  anaesthetic  effect. 

Stenosis  may  follow  the  cure  of  this  affection  and  may  call  for  appro- 
priate treatment  (vide  supra).  Unless  there  is  actual  ulceration,  no  local 
treatment  is  required  ;  should  it  be  necessary,  it  wiU  be  similar  to  that  just 
described. 

TUMOURS  OF  THE  TONSIL  AND  PHARYNX. 

These  are  best  considered  together  because  a  malignant  growth  arising 
in  the  tonsil  constantly  tends  to  encroach  upon  the  ndghbouring  part  of 
the  pharynx  and  vice  versd. 

BENIGN  TUMOURS. 

Papillomata  may  occasionally  be  found  about  the  margin  of  the  fauces 
and  the  uvula.  Adenomata  are  not  infrequently  met  with  on  the  soft 
palate  and  were  at  one  time  mistaken  for  carcinoma.  Kyomata,  fibro- 
mata, or  lipomata  are  very  rare  and  do  not  give  rise  to  any  trouble  except 
by  their  bulk.  Sometimes,  however,  these  tumours — and  especially  the 
myomatous  form  which  occurs  somewhat  lower  down  in  the  pharynx 
— become  pedunculated  and  give  rise  to  a  pharyngeal  polypus  which 
interferes  with  deglutition  and,  if  large,  with  respiration. 

TREATMENT. — A  small  tumour  of  this  kind  will  probably  pass 
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from  them.  The  tumour  usually  grows  extremely  rapidly,  and  fills  up 
the  entire  pharynx.  The  interference  with  breathing  and  swallowing  is 
increased  by  the  constant  collection  of  tenacious  mucus  at  the  back  of 
the  throat. 

Treatment. — This  consists  of  early  removal  both  of  the  growth 
and  the  enlarged  glands.  The  methods  of  operating  and  the  after- 
treatment  are  similar  to  that  for  caircinoma  (vide  infra). 

EPITHELIOMATA  are  met  with  in  any  part  of  this  region. 
They  frequently  spread  from  the  back  of  the  tongue  to  the  anterior  pillar 
of  the  fauces  and  the  tonsil ;  in  other  cases  they  spread  in  the  reverse 
direction,  commencing  in  the  tonsil  and  subsequently  infiltrating  the 
tongue.  They  may  also  spread  from  the  tonsil  to  the  soft  palate.  When 
they  commence  at  the  lower  part  of  the  tonsil,  or  when  they  spread  from 
the  tongue  to  that  situation,  they  rapidly  extend  downwards  and  involve 
the  aryteno-epiglottidean  folds  and  side  wall  of  the  phar)mx.  Sometimes 
the  tumour  is  entirely  pharyngeal,  and  in  that  case  it  usually  commences 
fairly  low  down  just  behind  the  tonsil.  Lastly,  the  anterior  pharyngeal 
wall  may  sometimes  be  affected,  the  growth  occurring  behind  the  cricoid 
cartilage  either  as  a  primary  mass  or  as  a  secondary  extension  from  the 
larynx. 

As  in  the  sarcomata,  the  s5miptoms  may  be  very  slight,  even  though  the 
tumour  has  attained  a  considerable  size.  In  some  cases,  the  first  thing  to 
attract  the  patient's  attention  is  the  presence  of  an  enlarged  gland  in 
the  neck,  and  there  may  be  a  large  mass  of  hard  fixed  glands  secondary 
to  a  small  growth,  which  is  situated  in  some  remote  and  almost  invisible 
portion  of  the  pharynx.  The  glands  involved  are  those  situated  in  the 
upper  part  of  the  anterior  triangle  of  the  neck,  and  those  deep  to  the 
stemo-mastoid  muscle. 

Treatment. — In  connection  with  the  treatment  of  both  sarcomata 
and  epitheliomata  various  points  arise.^  In  the  first  place  the  advisability 
of  performing  an  operation  at  all  must  be  considered  and  after  that  the 
method  by  which  it  should  be  done. 

The  advisability  of  operating  at  all  must  be  decided  partly  by  the 
extent  of  the  disease  and  partly  by  its  situation.  The  more  extensive 
the  growth,  the  less  favourable  is  the  result  of  operation,  especially  when 
the  disease  is  in  the  pharynx.  Extensive  enlargement  of  the  glands  in 
the  neck  is  not  however  a  serious  bar  to  operation,  as  we  have  already 
pointed  out  in  connection  with  cancer  of  the  tongue  (see  p.  77),  because 
the  glands  may  be  successfully  removed,  even  if  large  and  adherent  to  the 
carotid  sheath.  The  extent  of  the  disease  in  the  throat,  however,  is  a  very 
different  matter.  If  the  patient  survives  an  extensive  operation  a  large 
wound  is  left  which  secretes  pus  for  a  long  time,  and  distortion  of  the 

*  The  question  of  operation  in  malignant  disease  of  the  pharynx  and  its  results 
will  be  found  fully  discussed  in  the  Lettsomian  Lectures  for  1896  by  W.  Watson 
Cheyne. 
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exposed  to  sepsis,  and  the  risk  of  secondary  haemorrhage  is  consequently 
extremely  great.  Indeed,  the  collected  cases  of  various  surgeons  show 
that  the  majority  of  those  in  which  the  external  carotid  has  been 
tied  imder  these  circumstances  have  died  from  secondary  haemorrhage. 
Experience  shows  that  the  bleeding  during  the  operation  is  not  so  severe 
as  to  necessitate  this  procedure  and,  with  a  preliminary  tracheotomy  and 
the  use  of  Hahn's  tube,  it  need  not  give  rise  to  any  anxiety.  The  opera- 
tion should  be  so  planned  that  the  access  to  the  tumour  from  the  outside 
is  good  and  that  the  surgeon  is  enabled  to  see  and  seize  the  bleeding  points 
as  they  are  divided.  It  is  seldom  necessary  to  employ  temporary  com- 
pression of  either  the  common  or  external  carotid. 

The  methods  of  gaining  access  to  the  primary  disease.— 

No  definite  incisions  or  precise  methods  can  be  laid  down  for  these 
operations,  as  the  surgeon  must  plan  out  the  operation  for  each  individual 
case.  We  shall,  however,  endeavour  to  indicate  some  of  the  chief 
points  in  connection  with  them. 

Removal  from  within  the  month — ^The  disease  can  very  rarely  be 
removed  without  an  external  incision,  or  at  any  rate  without  making  the 
incision  in  the  throat  communicate  with  that  for  the  removal  of  glands 
in  the  neck  ;  if  this  can  be  done,  however,  the  operation  is  a  much  safer 
one.  As  an  example  we  may  quote  a  small  epithelioma  at  the  junction 
of  the  soft  palate  and  the  upper  part  of  the  tonsil  which  does  not  infiltrate 
the  tissues  deeply,  or  an  epithelioma  on  the  anterior  pillar  of  the  fauces 
or  towards  the  front  of  the  tonsil,  or  some  cases  of  small  epitheliomata 
occurring  at  the  edge  of  the  tongue  with  a  tendency  to  extension  on  to  the 
anterior  pillar  of  the  fauces.  We  have  removed  growths  in  all  these 
situations  from  the  mouth  without  opening  the  neck. 

Splitting  th€  cheek. — Access  to  the  disease  in  this  situation  is  greatly 
facilitated  by  splitting  the  cheek.  No  doubt  removal  can  sometimes 
be  effected  without  doing  this,  but  we  should  not  advise  that  pro- 
cedure. To  split  the  cheek  from  the  angle  of  the  mouth  to  the  anterior 
border  of  the  masseter  does  not  add  to  the  gravity  of  the  operation, 
nor  does  it  cause  much  subsequent  deformity,  especially  in  the  male, 
while  it  renders  the  disease  about  the  anterior  pillar  of  the  fauces  or 
the  velum  palati  much  more  accessible. 

Removal  by  the  thermo-cautery. — ^We  have  come  to  the  conclusion  that 
the  thermo-cautery  is  the  best  method  of  removing  the  growth  in  the 
cases  above  referred  to.  Not  only  is  there  Uttle  bleeding,  but  the  heat 
of  the  cautery  destroys  any  cancerous  epitheUal  cells  which  may  be 
spreading  superficially,  and  thus  adds  an  additional  safeguard  against 
recurrence.  At  the  same  time  the  operation  leaves  an  eschar  from 
which  there  is  little  exudation,  so  that  there  is  not  nearly  the  same 
amount  of  discharge  at  first  as  there  would  be  from  a  clean-cut  wound. 
The  disadvantage  is  that  the  edges  of  the  wound  cannot  be  stitched 
together ;  but,  as  we  only  recommend  the  cautery  for  small  growths, 
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with  it.  The  subsequent  proceedings  will  vary  with  the  situation  of 
the  growth.  When  it  is  on  the  lateral  wall  of  the  pharynx  it  wiU  be 
immediately  beneath  the  finger  just  below  the  digastric  muscle,  and 
all  that  is  necessary  is  to  retract  the  vessels  and  expose  the  pharyngeal 
wall,  taking  care  to  avoid  injuring  the  superior  lar3mgeal  nerve.  An 
incision  is  then  made  into  the  wall  of  the  phamyx  to  one  side  wdl  away 
from  the  growth,  and  the  disease  cut  away  with  curved  scissors,  the 
woimd  in  the  pharynx  being  afterwards  sutured  as  described  on  p.  153. 

When  the  disease  is  situated  higher  up,  especially  when  it  is  in  the 
tonsillar  region,  freer  access  is  necessary.  When  the  lower  portion  of  the 
tonsillar  area  is  affected,  the  digastric  and  stylo-hyoid  muscles  should  be 
divided,  taking  care  to  leave  the  hypoglossal  nerve  intact,  and  the  jaw  is 
pushed  well  forwards  so  as  to  expose  the  tonsillar  region.  The  pharynx 
is  then  incised  behind  the  growth  and  well  free  of  it  at  a  point  best  ascer- 
tained by  introducing  the  finger  into  the  mouth.  The  disease  in  the 
pharynx  is  thus  exposed  and  can  be  removed. 

When  the  disease  runs  fairly  high  up  it  may  suffice  to  split  the  cheek 
as  far  out  as  the  masseter  in  addition  to  the  procedure  just  described,  so  as 
to  detach  the  upper  part  of  the  disease  satisfactorily  from  above. 

When,  however,  the  disease  extends  high  up  and  affects  the  whole  of 
the  tonsillar  region,  it  is  better  to  divide  the  lower  jaw.  Curiously  enough 
the  mortality  in  the  cases  in  which  the  lower  jaw  has  been  divided  is 
considerably  less  than  those  in  which  it  was  not  done.  The  reason  seems 
to  be  that  secondary  haemorrhage  was  more  frequent  in  the  latter  cases, 
probably  from  imperfect  ligature  of  vessels  at  the  operation  owing  to  the 
less  perfect  exposure  of  the  wound.  The  jaw  may  be  divided  in  front  of 
the  masseter  or  above  the  angle.  When  the  jaw  is  divided  in  front  of  the 
masseter  the  whole  tonsillar  area  and  side  of  the  phar3mx  are  exposed  to 
view  after  the  posterior  belly  of  the  digastric  and  the  stylo-hyoid  muscles 
have  been  cut  across,  and  the  disease  can  be  removed  as  easily  as  if  it 
were  upon  the  surface.  In  this  operation  the  soft  parts  are  dissected  well 
up  before  the  jaw  is  sawn  through. 

When  the  disease  is  situated  farther  back,  the  jaw  may  be  divided 
above  the  angle,  leaving  the  attachment  of  the  masseter  below,  and 
it  is  a  good  thing  to  remove  the  ascending  ramus  of  the  jaw  (see  Fig.  54). 
If  the  angle  and  the  ascending  ramus  are  removed,  the  functional  result  is 
bad,  as  the  jaw  is  pulled  to  that  side  ;  but  if  the  division  is  made  above 
the  angle,  the  ascending  ramus  may  be  removed  without  causing  much 
disability  and  an  excellent  view  of  the  operation  area  is  obtained  when 
the  jaw  is  pulled  well  forwards.  In  some  rare  cases  Langenbeck's  division 
of  the  jaw  (see  p.  95),  already  referred  to  in  speaking  of  cancer  of  the 
tongue,  may  be  of  value  ;  usually,  however,  it  is  not  necessary  to  have 
such  an  extensive  incision. 

When  the  tumour  is  situated  about  the  base  of  the  tongue,  the  disease 
may  be  readily  got  at  from  outside  by  removing  the  great  comu  of  the 


CHAPTER  XII. 

THE  SURGICAL  AFFECTIONS  OF  THE  (ESOPHAGUS. 

In  a  person  of  average  height  the  oesophagus  is  about  nine  inches  in  length 
and  extends  almost  vertically  from  the  lower  border  of  the  cricoid  to 
the  level  of  the  ensiform  cartilage  ;  the  landmarks  behind  are  from  the 
fifth  cervical  to  the  ninth  dorsal  vertebra.  In  front  of  the  upper  part 
of  the  oesophagus  is  the  trachea ;  lower  down  are  the  left  bronchus,  the 
arch  of  the  aorta,  the  pericardium,  and  the  left  vagus.  Behind,  it  rests 
mainly  upon  the  vertebral  column  and  the  thoracic  duct,  but  about  three 
inches  above  the  diaphragm  it  crosses  the  aorta.  The  pleura  lies  on  each 
side  of  the  oesophagus,  and  the  right  pleura  sends  a  prolongation  behind 
it  above,  so  that  it  is  not  easy  to  reach  it  on  the  right  side  in  that 
situation  without  damaging  the  pleura.  Above  the  arch  of  the  aorta 
the  oesophagus  is  best  reached  from  the  left  side  ;  below  the  arch,  from 
the  right  side. 

The  total  distance  from  the  upper  incisor  teeth  to  the  stomach 
averages  i6  inches.  The  distance  from  the  upper  incisor  teeth  to  the 
commencement  of  the  oesophagus,  i.e,  the  lower  border  of  the  cricoid 
cartilage,  is  about  6  J  inches,  to  the  bifurcation  of  the  trachea  about 
II  inches,  and  to  the  point  at  which  the  aorta  crosses  the  oesophagus 
about  12  inches.    These  measurements  are  very  variable. 

MALFORMATIONS. 

A  number  of  congenital  malformations  may  be  met  with  for  which 
practically  nothing  can  be  done,  and  which  need  no  description  here ; 
for  example,  communications  between  the  trachea  and  the  oesophagus, 
congenital  constrictions  of  the  oesophagus,  and  imperforate  gullet. 

(ESOPHAGEAL    DIVERTICULA. 

This  condition  is  similar  to  that  met  with  in  the  phar3aix  (see  p.  119), 
and  most  of  the  pouches  of  supposed  oesophageal  origin  are  situated  at 
the  upper  part  of  the  tube  and  probably  originate  from  the  phar)mx- 

What  has  been  said  with  regard  to  the  symptoms,  dia^osis,  and 
treatment  of  pharyngeal  pouches  appHes  also  to  these  diverticula. 
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as  possible ;  then,  rapid  healing  of  the  ulceration  of  the  cesophagus 
must  be  favoured ;  finally,  the  constriction  which  is  certain  to  occur 
subsequently  must  be  prevented  or  diminished. 

Neutralisation  of  the  caustic. — If  a  mineral  acid  has  been  swallowed, 
powdered  chalk  or  a  solution  of  bicarbonate  of  soda  should  be  adminis- 
tered, while  vinegar  and  water  should  be  freely  given  in  the  case  of  a 
caustic  alkaU.  In  carbolic  acid  poisoning,  olive  oil  in  large  quantities  is 
the  best  remedy. 

Treatment  of  the  subsequent  ulceration, — ^The  first  essential  is  to  insure 
rest  to  the  oesophagus — partly  to  prevent  the  inflanunation  spreading 
through  the  oesophageal  wall,  and  partly  to  promote  cicatrisation.  Hence 
rectal  feeding  (see  p.  257)  should  be  employed  for  as  long  as  possible.  The 
time  will,  of  course,  come  when  the  patient  must  be  fed  by  the  mouth,  but 
as  long  as  his  strength  is  fairly  well  maintained,  this  should  be  dela3red : 
water  may,  however,  be  permitted  in  small  quantities  at  a  time.  When 
the  time  comes  for  feeding  by  the  mouth,  it  is  well  to  begin  with  milk ; 
as  heaUng  progresses,  swallowing  becomes  less  painful  and  feeding  by  the 
mouth  may  be  increased,  solid  or  semi-solid  materials  being  employed. 

The  pain,  which  is  always  very  marked  on  account  of  the  constant 
swallowing  of  the  saliva,  is  best  relieved  by  the  administration  of 
morphine  (gr.  J  in  an  ounce  of  glycerine  and  water) ;  a  few  drops  placed 
on  the  back  of  the  tongue  and  allowed  to  trickle  down  the  gullet  has  a 
good  local  effect.  An  emulsion  containing  bismuth  carbonate  (gr.  xv) 
and  orthoform  (gr.  j  or  ij)  to  the  ounce  is  useful  in  alleviating  the  pain  ; 
anodyne  lozenges  may  also  be  sucked. 

Prevention  of  cofitraction. —  Contraction  becomes  evident  in  about 
three  or  four  weeks  after  the  separation  of  the  sloughs,  and  from  this 
time  onwards  efforts  must  be  made  to  prevent  it  by  passing  bougies 
(see  p.  173).  The  best  form  of  bougie  for  the  purpose  is  the  conical  black 
one  which  easily  passes  along  the  canal,  while  the  gradual  thickening  of 
the  instrument  from  the  point  upwards  distends  the  oesophagus  very 
gradually.  The  bougie  is  softened  before  being  passed  by  placing  it  in 
hot  water  and  is  then  well  lubricated  with  butter.  When  there  is  much 
spasm,  the  pharynx  should  be  anaesthetised  with  a  10  per  cent,  solution 
of  cocaine.  Several  bougies  in  series  should  be  at  hand,  and  a  good  size 
to  begin  with  is  No.  14  ;  the  dilatation  should  not  be  held  to  be  complete 
until  a  No.  24  has  been  introduced,  but  this  size  may  pot  be  reached 
until  after  several  sittings.  An  interval  of  a  week  may  be  allowed  to 
elapse  between  each  sitting  unless  the  contraction  is  considerable  when 
the  bougies  should  be  passed  twice  a  week.  As  soon  as  the  contraction 
becomes  stationary,  the  interval  is  gradually  increased,  but  the  treat- 
ment must  be  kept  up  for  the  remainder  of  the  patient's  life,  otherwise 
contraction  will  recur. 

The  treatment  of  a  simple  stricture  of  the  oesophagus  after  the 
ulceration  has  healed,  is  described  on  p.  173. 
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Various  measures  may 


Fig.  55. — CEsopHACEAL  Sounds. 
This  stem  is  made  of  whalebone 
and  is  flexible.  The  bulbous  ends 
are  made  of  aluminium  and  screw 
on  and  off  the  stem,  so  that  one  size 
is  easily  substituted  for  another. 


done  gently  and  steadily. 


be  taken  to  determine  the  presence  and  exact 
situation  of  the  foreign  body.  When  it  is 
opaque  to  the  X-rays,  these  are  a  ready  and 
certain  means  of  diagnosis.  When,  however, 
the  body  is  not  opaque  to  the  rays,  an  oUve- 
headed  oesophageal  sound  (see  Fig.  55)  may 
be  employed.  This  is  passed  down  the  oeso- 
phagus until  the  obstruction  is  reached,  but 
no  attempt  should  be  made  to  dislodge  the 
body  by  the  instrument.  When  the  body  has 
been  located,  a  small  instrument  should  be 
passed  and  if  possible  insinuated  beyond  it, 
so  that  its  size  may  be  made  out.  .  The 
direct-vision  oesophagoscope  is  a  very  valu- 
able method  of  investigating  the  state  of 
matters  and  should  always  be  employed  if  it 
is  available  (see  p.  163). 

After  the  position  and  nature  of  the  foreign 
body  have  been  ascertained  an  attempt  should 
be  made  to  remove  it,  either  by  making  it 
traverse  the  oesophagus  and  enter  the  stomach 
or  by  withdrawing  it  through  the  mouth  or 
through  an  opening  in  the  neck.  While  care 
should  be  observed  in  the  manipulation  of 
any  foreign  body  in  this  situation,  special 
precautions  must  be  taken  if  it  has  remained 
in  situ  for  some  time,  because  inflanmiatory 
softening  of  the  oesophageal  wall  may  have 
taken  place,  and  consequently  there  will  be  a 
risk  of  damage  to  the  oesophageal  wall  and 
other  important  structures  diuing  the  attempts 
to  remove  it. 

Propalsion  of  the  foreigii  body  into  the 
stomach. — Boluses  of  food  and  smooth  round 
bodies  should  be  pushed  down  into  the 
stomach,  especially  if  they  are  situated  at  the 
lower  part  of  the  oesophagus.  Small  coins  may 
also  be  similarly  treated,  if  attempts  to  remove 
them  with  the  aid  of  KilUan's  tubes  and  for- 
ceps, or  to  hook  them  up  with  a  coin-catcher, 
fail.  This  is  done  by  passing  a  full-sized  sponge 
probang  (see  Fig.  56)  down  into  contact  with 
the  foreign  body  and  then  slowly  and 
steadily  pushing  it  on  into  the  stomach ;  if 
this  may  not  cause  pain.     The  most  difficult 
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been  securely  seized.     It  may  even  be  necessary  to  break  up  the  foreign 
body,  e.g.,  a  tooth-plate,  before  it  can  be  extracted. 

When  an  cesophagoscope  is  not  available  other  methods  must  be 
employed.  When  high  up  in  the  oesophagus  or  partly  in  the  oesophagus 
and  partly  in  the  pharynx,  attempts  may  be  made  to  remove  the 
body  with  forceps  (see.  Fig.  59).  In  the  case  of  small,  smooth  bodies  the 
administration  of  an  emetic,  such  as  a  subcutaneous  injection  of  apomor- 
phine  hydrochloride  (gr.  J)  may  lead  to  the  expulsion  of  the  foreign  body, 
but  this  method  should  not  be  employed  unless  the  foreign  body  is  quite 


Fig.  59. — GtsopiiAGEAL  Forceps. 


r-    .^.^..i^afta     „miiJ,^. 


Fig.  60. — Expanding  or  '  Umbrella  '  Probang.  At  tbe  lip  is  a  piece  of  sprage. 
The  horse-bair  '  brush  *  is  made  to  expand  (see  dotted  line)  by  pulling  upon  tbe  whale- 
bone end. 


small  and  free  of  projections.    The  same  remark  applies  to  the  inversion 
of  young  children. 

When  the  foreign  body  is  sharp  and  pointed  and  not  opaque  to  the 
X-rays,  such  as  a  fish-bone,  the  umbrella  or  sweep's-brush  probang  of 
Fergusson  (see  Fig.  60)  is  useful.  The  instrument  is  passed  closed  beyond 
the  supposed  situation  of  the  foreign  body  in  the  same  manner  as  the 
ordinary  probang.  It  is  well  to  pass  it  to  its  full  length,  so  that  its  lower 
end  readies  the  cardiac  orifice  of  the  stomach.  By  traction  upon  the 
whale-bone  end,  the  sweep's  brush  is  then  made  to  project  and  the 
expanded  instrument  is  withdrawn.  The  bristles  catch  and  dislodge  the 
foreign  body,  which  becomes  entangled  in  them  and  is  withdrawn  through 
the  mouth.     Extreme  gentleness  is  essential. 
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method  and  turned  over  on  his  face  and  a  flap  raised  towards  the 
middle  line  on  the  left  side  of  the  spine.  Portions  of  three  ribs  are 
resected  without  damaging  the  parietal  pleura,  which  is  pushed  aside 
with  the  finger.  The  foreign  body  may  then  be  felt  and  an  incision 
for  its  extraction  made  over  it  ;  if  it  cannot  be  felt,  the  oesophagus 
may  be  opened  on  a  bougie  and  the  body  reached  by  forceps  or  the 
finger. 

The  great  danger  of  the  operation  is  the  risk  of  fatal  mediastinal 
suppuration.  It  is  almost  impossible  to  suture  the  oesophagus  accurately, 
and,  in  addition,  the  wound  becomes  contaminated  when  it  is  opened  ;  at 
the  same  time,  however,  it  must  not  be  forgotten  that  a  foreign  body 
impacted  in  this  situation  will  ultimately  cause  a  fatal  result,  and  it.  is 
almost  imperative  to  give  the  patient  the  chance  that  this  operation 
offers. 

INFLAMMATORY  AFFECTIONS. 

We  distinguish  between  an  oesophagitis  and  a  peri-oesophagitis. 
according  as  the  inflammation  is  actually  in  the  oesophageal  wall  or  in 
the  tissues  around. 

Acute  oesophagitis  is  very  rare  except  as  a  complication  of 
injury,  such  as  may  be  produced  by  foreign  bodies  or  by  swallowing 
caustics.  The  oesophagus  may  become  acutely  inflamed  in  septic  condi- 
tions of  the  mouth,  thrush,  diphtheria,  and  the  like,  but  the  condition  is 
one  of  great  rarity. 

Chronic  oesophagitis. — ^This  may  follow  upon  an  acute  inflamma- 
tion ;  it  is  common  in  the  portion  of  the  oesophagus  above  a  stricture 
and  may  then  considerably  increase  the  dysphagia  and  the  pain. 

Peri-cesophagitis  or  inflammation  of  the  cellular  tissues  around 
the  gullet  may  occur  from  perforations  of  the  oesophageal  wall  or  may 
spread  from  inflammatory  foci  in  the  neighbouring  tissues  such  as  the 
glands  or  the  spine. 

TREATMENT. — ^This  will  consist  in  incising  any  large  inflam- 
matory swelling  or  evacuating  any  abscess  that  has  formed.  Tracheotomy 
may  be  required  in  bad  cases. 

TUBERCULOSIS. 

This  is  a  very  rare  affection  in  the  oesophagus,  and  only  a  few  cases 
are  on  record.  The  condition  gives  rise  to  very  indefinite  symptoms, 
dysphagia  being  the  most  marked  ;  as  a  rule  the  cases  are  mistaken  for 
cancer.  Little  can  be  done  in  the  way  of  local  treatment ;  general 
treatment  must  be  carried  out  on  the  lines  laid  down  in  Vol.  I. 
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The  most  common  cause  is  the  ulceration  due  to  swallowing  a  caustic 
fluid,  and  the  ulceration  occurs  irregularly  over  the  mucous  membrane,  is 
most  marked  at  the  upper  and  lower  ends  of  the  oesophagus,  and  varies 
considerably  in  depth  and  extent.  This  leaves  an  irregular  fibrous 
stricture,  in  which  considerable  tracts  of  healthy  mucous  membrane  are 
divided  from  one  another  by  cicatricial  bands.  The  obstruction  to  the 
passage  of  food  commences  early,  is  very  marked,  and  increases  rapidly. 
The  irregularity  in  the  distribution  of  the  cicatricial  tissue  also  tends  to 
make  the  treatment  of  the  affection  by  the  passage  of  bougies  a  matter 
of  extreme  difficulty. 

Diagnosis  and  localisation  of  the  stricture, — ^Before  commencing  treat- 
ment, an  exact  diagnosis  should  be  made  and  the  precise  limits  of  the  ob- 
struction should  be  ascertained.  After  the  presence  of  an  aneurjrsm  has 
been  excluded,  the  oesophagus  is  explored  with  an  olive-headed  bougie  (see 
Fig.  55),  which  consists  of  a  metal  bulb  attached  to  a  flexible  whalebone 
shaft.  The  metal  bulbs  are  of  different  sizes  and  are  made  to  screw  on 
and  off.  A  full-sized  bulb  (No.  24)  should  be  used  in  order  to  detect 
whether  there  is  a  stricture  or  not,  and  also  the  exact  distance  of  its  upper 
end  from  the  teeth.  This  is  important,  because  a  small  instrument  may 
pass  through  a  comparatively  insignificant  stricture  and  may  not  be 
arrested  until  it  reaches  one  of  smaller  calibre  lower  down.  When  the 
first  sound  is  arrested,  the  measurement  to  the  upper  incisor  teeth  is 
taken  and  a  smaller  bulb  substituted.  Should  this  fail  to  pass  the 
obstruction,  a  smaller  size  still  is  employed,  until  one  is  found  that 
passes  through  the  stricture  into  the  stomach.  When  this  has  happened, 
the  sound  is  slowly  and  cautiously  withdrawn,  until  the  upper  edge  of 
the  metal  bulb  catches  against  the  lower  edge  of  the  stricture,  and  then 
the  distance  of  this  point  from  the  upper  incisor  teeth  can  be  ascertained. 
By  these  means  the  situation  of  both  the  upper  and  lower  extremities 
of  the  stricture  and  the  length  of  the  obstruction  can  be  determined.  It 
is  usual  to  have  the  shaft  of  the  bougie  graduated  so  as  to  get  an  exact 
measurement. 

Valuable  information  as  to  the  position,  length,  and  calibre  of  the 
stricture  may  also  be  obtained  by  means  of  the  X-ray  fluorescent  screen. 
The  patient  stands  with  the  screen  in  front  of  his  thorax.  A  cachet  of 
bismuth  is  given,  and  its  passage  down  the  oesophagus  is  observed  on  the 
screen.  When  it  reaches  the  upper  limit  of  the  stricture,  the  cachet  will 
be  arrested.  Another  method  is  to  cause  the  patient  to  swallow  a  thick 
emulsion  of  bismuth  oxychloride.  As  the  emulsion  passes  down,  it 
adheres  to  the  oesophageal  walls,  and  will  show  on  the  screen  and  in  a 
radiogram  a  broad  or  narrow  streak,  according  to  the  size  of  the  lumen 
of  the  oesophagus.  The  situation  and  character  of  the  upper  end  of  the 
stricture  can  also  be  well  demonstrated  by  means  of  the  oesophagoscope, 
and  the  presence  of  ulceration,  or  malignant  disease  can  be  ascertained 
in  this  way. 
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be  discontinued,  and  the  patient  must  either  pass  them  himself  or  have 
them  passed  for  him  at  intervals  for  the  rest  of  his  life. 

The  best  bougie  for  the  purpose  of  intermittent  dilatation. is  probably 
the  silk-web  form,  which  is  quite  safe  and  with  which  it  is  practically 
impossible  to  do  any  damage.  The  more  solid  forms  are  somewhat 
more  dangerous,  especially  when  there  is  any  ulceration.  It  is  important 
not  to  use  too  small  an  instrument  at  the  first  sitting ;  the  best  plan  is 
to  try  one  of  full  size  (No.  24)  and  to  work  downwards  until  a  size  is  foimd 
that  will  pass  the  stricture.  The  bougie  should  be  softened  by  immersing 
it  in  boiling  water  and  the  instrument  should  then  be  lul^cated  with 
butter  or  glycerine  ;  the  former  is  preferable,  as  some  patients  object  to 
the  sweet  taste  of  the  glycerine.  The  pharynx  and  the  laryngeal  aperture 
may  be  painted  with  a  10  per  cent,  solution  of  cocaine  in  order  to  lessen 
the  spasm  as  the  bougie  passes  over  the  glottis.  The  patient  sits  facing  the 
surgeon  in  a  chair  with  a  high  back  or  against  the  wall,  the  head  being 
so  supported  that  it  cannot  be  drawn  back.  The  hard  palate  should 
be  horizontal  and  the  mouth  wide  open.  The  instrument  is  passed 
well  back  into  the  pharynx  without  touching  the  dorsimi  of  the  tongue 
and  pressed  against  the  posterior  pharyngeal  wall,  when  the  softened  tip 
bends  easily  and  the  instrument  find  its  way  down  the  pharynx.  If 
preferred,  a  slight  downward  bend  may  be  imparted  to  the  tip  of  the 
instnmient  before  it  is  passed,  and  this  is  advisable  in  the  case  of 
the  larger  instruments,  so  as  to  avoid  undue  pressure  on  the  posterior 
pharyngeal  wall ;  with  the  smaller  sizes  it  is  unnecessary.  As  the  bougie 
passes  the  region  of  the  glottis  there  is  usually  considerable  spasm, 
the  patient  coughing  and  choking,  but  this  only  lasts  for  a  few  seconds 
and  is  greatly  diminished  by  instructing  the  patient  to  bend  the  head 
well  forward  so  that  the  saUva  runs  out  of  the  mouth,  and  to  take  a  few 
deep  inspirations  ;  this  rapidly  checks  the  spasm,  and  when  the  point  of 
the  bougie  has  passed  beyond  the  laryngeal  aperture  the  spasm  soon 
ceases.  The  instrument  should  be  passed  down  the  oesophagus  slowly 
and  steadily  without  using  any  force,  otherwise  spasm  is  easily  set  up  and 
greatly  embarrasses  the  procedure.  The  appUcation  of  cocaine  to  the 
fauces  and  posterior  pharyngeal  wall  usually  abolishes  the  spasm  entirely. 

When  the  stricture  is  reached,  careful  attempts  are  made  to  insinuate 
the  bougie  through  it,  much  in  the  same  way  as  in  the  case  of  a  urethral 
stricture  ;  if  force  is  used,  the  point  of  the  instrument  may  either  pene- 
trate the  oesophageal  wall  or  may  curl  upon  itself  and  return  through  the 
mouth.  It  can  generally  be  ascertained  whether  the  bougie  has  found  its 
way  into  the  stricture  by  feeling  that  its  point  is  grasped,  that  is  to  say,  it 
cannot  be  pulled  out  readily.  When  this  is  the  case  and  the  instrument 
cannot  be  passed  on  through  the  stricture  without  using  undue  force, 
the  best  plan  is  to  leave  the  bougie  in  position  for  five  minutes,  the  patient 
in  the  meantime  bending  the  head  well  forwards  over  a  basin  to  allow 
the  saliva  to  escape  ;  the  bougie  is  then  withdrawn.     No  attempt  should 
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question  of  how  to  treat  the  wound  in  the  stomach  after  a  bougie  has 
been  successfully  passed  through  the  stricture  is  a  matter  of  import- 
ance. Perhaps,  on  the  whole,  it  is  best  to  conclude  by  performing  a 
gastrostomy  such  as  Witzel's  or  Kader's  (see  p.  184),  which  will 
close  spontaneously  if  the  treatment  of  the  stricture  is  successful, 
but  which  can  be  used  permanently  should  it  faiL 

Gastrostomy. — ^When  a  patient  suffering  from  extensive  and  impassable 
stricture  is  unable  to  take  sufficient  food  to  support  life  and  is  brought 
almost  to  the  verge  of  starvation,  gastrostomy  is  called  for  to  avert 
impending  death.  Not  only  does  this  operation  enable  the  patient  to 
obtain  nourishment,  but  also  it  is  often  found  that  the  rest  given  to 
the  oesophagus  by  the  artificial  opening  into  the  stomach  is  followed 
by  considerable  improvement  in  the  stricture,  and  not  infrequently 
improvement  in  swallowing  occurs  in  a  few  days. 

This  is  probably  due  to  diminution  of  congestion  and  spasm  result- 
ing from  the  rest.  While  gastrostomy  is  absolutely  necessary  to  save 
the  patient's  life  and  to  keep  up  his  strength,  it  should  only  be  looked 
upon  as  a  temporary  measure,  and  fresh  attempts  should  be  made  after 
a  week  or  two  to  dilate  the  stricture  from  the  mouth  (see  p.  173).  When 
once  the  stricture  has  been  dilated,  the  gastrostomy  opening  may  be 
allowed  to  close,  or,  if  necessary,  an  operation  may  be  performed  for  its 
closure.  The  operations  of  gastrostomy  are  described  on  p.  184 ;  for  the 
cases  under  consideration  we  recommend  Witzel's  or  Kader's,  which  are 
not  only  efficient,  but  have  the  advantage  that  the  fistula  produced,  is 
always  ready  to  close  when  the  tube  is  left  out,  so  that,  when  sufficient 
dilatation  of  the  stricture  has  been  obtained,  it  is  only  necessary  to 
discontinue  passing  the  tube  through  the  gastric  fistula. 

SPASMODIC  STRICTURE. 

Spasm  of  the  oesophagus  is  an  affection  chiefly  met  with  in  women 
between  the  ages  of  twenty  and  thirty.  It  may  occasionally  occur  in 
older  subjects  about  the  menopause.  As  a  rule  the  trouble  is  neurotic  and 
only  part  of  the  general  condition.  The  diagnosis  is  of  the  greatest 
importance,  as  the  surgeon  must  be  very  careful  that  no  organic  lesion 
is  present.  The  age  of  the  patient,  her  neurotic  temperament,  the 
absence  of  haemorrhage  or  signs  of  ulceration,  the  varying  tightness 
of  the  stricture  under  different  conditions,  and  the  fact  that,  at 
any  rate  under  an  anaesthetic,  a  full-sized  bougie  can  be  passed  into 
the  stomach  without  encountering  any  obstruction,  and  that  solids 
are  often  swallowed  more  easily  than  fluids,  are  the  principal  points  in 
the  diagnosis. 

TREATMENT. — ^This  consists  essentially  in  the  employment  of 
medical,  hygienic,  and  dietetic  measures  suitable  for  neurotic  subjects. 
Antispasmodic  drugs  like  atropine,  bromide  of  potassium,  or  valerian 
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The  tumour  infiltrates  the  muscular  walls  and  affects  the  surrounding 
structures  or  the  glands  in  the  lower  part  of  the  neck  or  mediastinum 
comparatively  early.  When  situated  high  up,  it  may  ulcerate  into  the 
trachea  and  give  rise  to  a  fistulous  communication  between  the  oesophagus 
and  the  air-passages.  Lower  down  it  may  attack  the  wall  of  the  aorta 
and  lead  to  fatal  haemorrhage.  In  other  cases  again  it  may  spread  by 
direct  extension  to  the  lungs,  or  communicate  with  the  mediastinum 
and  lead  to  septic  mediastinitis.  Various  pressure  symptoms  may  occur 
from  implication  of  nerves  in  the  neighbourhood. 

After  symptoms  of  stricture  have  become  manifest,  the  life  of  the 
patient  is  comparatively  short ;  death  usually  occurs  in  three  or  four 
months  unless  means  are  taken  to  feed  the  patient  artificially  ;  even  after 
gastrostomy,  the  patient  usually  dies  within  a  year  from  the  conmience- 
ment  of  the  symptoms  and  generally  earlier.  The  fatal  result  may  be 
due  to  marasmus  or  to  complications  such  as  septic  broncho-pneumonia 
from  ulceration  into  the  trachea,  haemorrhage,  mediastinal  suppuration, 
or  tuberculosis ;  the  latter  disease  seems  to  be  conunon  in  cases  of 
stricture  of  the  oesophagus,  whether  simple  or  malignant. 

The  chief  symptom  is  dysphagia  accompanied  by  loss  of  strength  often 
out  of  all  proportion  to  the  inability  to  take  food ;  it  is  quite  common 
to  find  a  patient  able  to  take  a  large  quantity  of  liquid  nourishment  and, 
in  spite  of  this,  emaciating  to  a  very  marked  degree.  Pain  is  frequently 
absent,  but  coughing  and  the  expectoration  of  mucus  may  be  troublesome 
symptoms ;  there  are  the  usual  signs  of  stricture  of  the  oesophagus, 
frequently  combined  with  those  of  ulceration,  and  there  is  an  absence  of 
any  history  of  injury.  The  onset  is  usually  gradual,  but  may  be  very 
rapid.  When  the  growth  is  situated  near  the  conmiencement  of  the 
oesophagus,  the  air-passages  may  become  implicated,  and  the  recurrent 
laryngeal  nerve  is  not  uncommonly  paralysed  on  one  or  both  sides.  The 
diagnosis  is  made  by  the  use  of  bougies,  by  means  of  the  oesophagoscope, 
and  by  the  X-ray  screen  and  radiograms. 

TREATMENT. — ^The  treatment  of  cancer  of  the  oesophagus  is  at  the 
present  time  almost  entirely  palliative.  Excision  has  been  practised  for 
growths  occupying  the  upper  end  of  the  tube,  and  in  a  few  cases  the 
patients  have  recovered  from  the  operation,  but  recurrence  has  ensued, 
In  the  most  of  the  cases  that  have  been  operated  on,  the  trachea  has 
also  been  involved,  so  that  the  operation  has  been  practically  an  excision 
of  the  oesophagus  and  the  larynx  combined.  Accidents  have  happened 
after  operation  from  food  passing  into  the  trachea,  and  in  all  the  cases 
death  has  occurred  in  a  few  months.  Considering  the  fatality  of  the 
disease,  the  formidable  character  of  the  operation,  the  great  mutilation 
and  the  short  relief  afforded  to  the  patient,  these  operations  do  not  seem 
advisable. 

The  treatment  must  therefore  be  directed  to  maintaining  the  patency 
of  the  oesophagus  as  long  as  possible  and  relieving  the  various  symptoms 
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varying  with  the  size  ot  the  stricture,  and  terminating  above  in  an 
expanded  funnel-shaped  opening,  while  below  it  is  furnished  with  a 
terminal  opening.  To  the  funnel-shaped  end  silk  threads  are  attached 
which  are  brought  out  through  the  mouth  and  fastened  round  the  ear. 
The  tube  is  inserted  upon  a  special  holder  until  it  has  passed  well  into 
the  stricture,  the  funnel-shaped  end  resting  upon  the  upper  surface  of 
the  growth  and  preventing  the  tube  passing  right  through.  The 
largest  sized  tube  that  will  go  through  the  stricture  should  be  chosen, 
the  size  of  the  stricture  having  been  previously  ascertained  by  the 
passage  of  a  sound.  All  these  tubes  should  be  furnished  with  a  terminal 
opening,  as  blockage  is  apt  to  occur  if  the  opening  is  lateral,  either 
from  lateral  pressure  against  the  stricture  or  from  a  collection  of  food 
in  the  blind  end.  The  tube  is  introduced  upon  its  guide  exactly  as  is  a 
long  oesophageal  tube,  and  when  it  is  in  place  the  guide  is  withdrawn 
and  the  silk  threads  are  passed  between  two  of  the  teeth  and  fixed 


Fig.  65. — Dr.  William  Hill's  permanent  GEsopiiagkal  Tube.  This  tube  is  intended 
to  be  worn  coutinuously  in  cases  of  stricture  of  the  oesophagus.  It  is  of  soft  india-rubber 
fitted  with  a  vulcanite  end  to  facilitate  introduction  and  a  malleable  silver  stylette, 
the  proximal  end  of  which  may  be  attached  to  a  denture  or  bent  round  the  patient's 
ear  to  keep  it  in  position.  The  stylette  also  prevents  the  tube  from  being  oou^^ed  or 
vomited  up.    A,  represents  the  tube  full  size  ;  B,  gives  enlarged  details  of  coostructioQ. 

around  the  ear.  It  is  difficult  to  prevent  the  threads  from  being  bitten 
through,  and  the  most  satisfactory  way  is  to  substitute  a  piece  of  silver 
wire  for  the  upper  part  of  the  silk.  The  end  of  this  may  be  either 
hooked  round  the  necks  of  the  teeth  or  may  project  from  the  mouth 
and  be  fastened  to  a  button  outside  the  lips. 

The  advantage  of  these  tubes  is  that  they  enable  the  patient  to 
swallow  his  food,  and  they  avoid  the  accumulation  of  saliva  that  is  so 
distressing.  The  patient  can  also  taste  his  food.  Unfortunately,  however, 
their  usefulness  is  limited.  On  the  one  hand  the  tubes  are  more  difficult 
to  introduce  than  the  ordinary  long  form,  and  it  is  not  unconmion  to  fail 
to  pass  them  when  the  long  tube  goes  in  comparatively  easily ;  this, 
however,  is  mainly  a  matter  of  practice.  A  point  of  greater  importance 
is  that,  in  certain  situations,  they  can  only  be  retained  a  short  time 
owing  to  the  presssure  and  irritation  that  the  funnel-shaped  end  produces. 
This  is  particularly  the  case  when  the  growth  is  situated  at  the  upper  end 
of  the  oesophagus,  the  expanded  part  of  the  tube  then  pressing  upon  the 
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further  reason  for  operation  is  that  when  a  muscle  [is  completely  torn 
across,  the  ruptured  ends  curl  up,  so  that  the  smooth  outer  surfaces  of 
the  muscle  are  opposed,  and  these  unite  very  imperfectly.  The  method 
of  suture  of  muscles  is  described  in  Vol.  II.  p.  63. 

When  the  rupture  occurs  in  the  course  of  disease,  such  as  t3rphoid  fever, 
we  have  to  deal  with  degenerated  muscular  fibres,  and  the  chances  of  sound 
healing  after  suture  are  comparatively  slight,  quite  apart  from  the  &ct 
that  the  patient  is  probably  not  in  a  condition  to  stand  an  operation. 
Operation  is  also  not  so  necessary  in  these  cases,  because  the  ends  of 
the  degenerated  muscle  do  not  tend  to  curl  up  as  do  those  of  a  healthy 
muscle.    We  do  not  therefore  suggest  operation  here. 

NON-PENETRATING  ABDOMINAL    WOUNDS. 

These  may  be  inflicted  with  a  sharp  instrument,  such  as  a  knife  or 
a  bayonet,  by  bullets  or  by  blunt  instruments ;  in  the  latter  case  the 
wounds  are  contused.  The  important  question  in  all  wounds  is  whether 
the  peritoneal  cavity  has  been  opened,  and  if  so  whether  there  is  also 
injury  of  the  abdominal  viscera.  In  non-penetrating  wounds  of  the 
abdominal  wall  there  is  Httle  shock  or  bleeding,  but  the  latter  varies 
with  the  position  and  nature  of  the  injury.  Unless  the  wound  becomes 
infected  and  suppuration  occurs,  the  patient  recovers  rapidly. 

TREATMENT. — The  first  point  that  should  be  ascertained  in  every 
case  is  whether  the  wound  penetrates  the  peritoneal  cavity.  Before 
making  a  full  examination  the  external  woimd  and  the  skin  around  must 
be  thoroughly  disinfected,  so  as  to  avoid  carrying  infective  material  into 
the  deeper  parts  of  the  wound  and  possibly  into  the  peritoneal  cavity; 
for  it  must  be  borne  in  mind  that  even  when  there  is  actual  i)enetration,  the 
instnmient  causing  it  may  not  have  carried  infective  material  further 
than  the  surface,  especially  if  the  wound  is  small.  Instead  of  passing  a 
probe  to  see  if  there  is  penetration  of  the  abdominal  wall,  the  wound 
should  be  enlarged  so  as  to  expose  the  opening  in  the  muscles  at  any  rate, 
and  then  the  deeper  parts  should  be  disinfected  before  going  further, 
taking  care  that  no  strong  antiseptic  gains  access  to  the  peritoneum ;  the 
condition  of  the  parts  beneath  the  muscles  may  finally  be  investigated. 
If  no  opening  is  found  in  the  peritoneum,  a  small  drainage  tube  should 
be  put  in  at  one  end  of  the  wound,  and  the  muscles  and  skin  sutured  in 
layers.  A  stitch  may  be  passed  through  the  muscles  opposite  the  point 
at  which  the  drain  emerges  and  its  ends  knotted  and  left  long,  so  that  it 
can  be  tied  when  it  is  certain  that  the  wound  is  aseptic  and  that  drainage 
may  be  safely  discontinued ;  this  is  an  important  point,  as,  if  a  drain 
is  left  in  longer  than  two  or  three  days,  ventral  hernia  is  extremely  Ukely 
to  occur  through  the  small  opening  left  in  the  abdominal  wall. 

When  the  muscles  are  divided  transversely  to  their  fibres  the  skin 
wound  must  be  opened  up  and  the  torn  muscles  stitched  together  as 
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however,  if  the  abdomen  is  distended ;  on  the  other  hand  its  absence 
does  not  exclude  rupture  of  the  stomach  or  intestines.  Sjnnptoms  of 
l^ritonitis  soon  set  in  and  the  condition  of  the  patient  becomes  rapidly 
very  grave ;  the  dyspncea  becomes  intense,  there  is  marked  distension 
of  the  abdomen,  the  patient  presents  the  typical  abdominal  aspect,  and 
death  occurs  very  rapidly.  When  the  bowel  has  been  injured  but  no 
extravasation  of  its  contents  has  taken  place,  a  localised  peritonitis 
may  occur  and  prevent  infection  of  the  general  peritoneal  cavity  should 
perforation  occur  at  a  later  date  ;  the  result  may  then  be  the  development 
of  a  limited  abscess  in  the  peritoneal  cavity  and  the  subsequent  formation 
of  a  faecal  fistiila. 

TREATMENT.— When  the  immediate  symptoms  are  not  urgent, 
and  the  diagnosis  of  an  internal  injury  is  not  clear,  it  may  be  justifi- 
able to  wait  for  a  time  and  to  employ  remedies  for  the  shock  (see 
Vol.  I.  p.  117)  until  the  patient  recovers  slightly.  If  however  the  surgeon 
is  in  doubt  as  to  the  presence  of  internal  injury,  he  had  better  make  his 
preparations  for  operation  at  once ;  and  if  by  the  time  he  is  ready — ^which 
will  probably  be  in  about  an  hour — the  condition  of  the  patient  has  not 
improved,  he  had  better  proceed  with  the  operation.  If  no  injury  is 
found,  the  patient  will  be  little  the  worse,  while  if  injury  is  present,  delay 
may  prove  fatal.  If  the  surgeon  decides  to  wait,  the  question  whether 
morphine  should  be  given  to  relieve  the  pain  and  shock  is  a  somewhat 
difficult  one,  because,  though  morphine  tends  to  mask  the  symptoms, 
it  is  beneficial  in  immobilising  the  intestines,  and  thus  diminishing  intra- 
peritoneal extravasation  should  rupture  have  taken  place.  Unless^ 
however,  the  pain  is  very  severe,  it  is  well  to  avoid  its  use  ;  but  when  pain 
is  excessive,  a  small  dose  (gr.  i)  may  be  given  h5^odermically.  The 
])atient  should  be  kept  lying  on  his  back,  with  the  knees  flexed  and  tied 
together  over  a  pillow,  and  nothing  should  be  given  by  the  mouth.  If 
the  phenomena  of  shock  disappear  in  a  few  hours  and  no  peritoneal  or 
other  symptoms  arise,  it  may  be  presumed  that  no  serious  internal  injiury 
has  occurred. 

On  the  other  hand,  if  the  severe  collapse,  the  small  rapid  pulse,  and 
the  subnormal  temperature  continue,  if  persistent  vomiting  sets  in,  or  if 
there  is  increase  of  the  pain  and  commencing  distension,  it  is  well  to  open 
the  abdomen  without  delay.  Should  haematemesis,  obliteration  of  the 
liver  dullness  or  tympanites  be  present,  operation  is  imperative.  The 
abdomen  should  be  opened  by  an  incision  close  to  the  middle  line 
unless  the  history  or  the  symptoms  make  it  almost  certain  that  the  injury 
is  to  one  side.  If,  for  instance,  there  has  been  a  severe  blow  over  the  liver, 
the  gall-bladder,  or  the  spleen,  rupture  of  one  of  these  structures  may  be 
suspected,  and  it  is  then  better  to  make  the  incision  over  the  seat  of 
injury. 

Exploratory  laparotomy  for  abdominal  contosionB. — In  all  these  opera- 
tions special  attention  must  be  paid  to  the  diminution  of  shock.    This 
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some  clue  as  to  the  site  of  the  rupture  may  be  obtained  by  examina- 
tion of  the  extra vasated  material ;  thus  a  sour-smelling  fluid  containing 
undigested  food  without  any  faecal  odour  suggests  a  rupture  of  the 
stomach  ;  if  the  food  is  partially  digested  but  devoid  of  intestinal  odour, 
it  is  suggestive  of  injury  to  the  duodenum  ;  if  the  material  is  distinctly 
faecal,  the  small  intestine  or  the  large  must  be  examined  first  according 
to  the  characteristics  of  the  material  present ;  the  contents  of  the  small 
intestine  will  be  liquid  and  yellowish  in  colour,  whilst  those  of  the  large 
bowel  are  semi-solid  or  contain  hard  masses  and  are  dark  brown  or  black. 
These  points  should  be  noted  before  the  viscera  are  disturbed.  The  surgeon 
is  often  saved  a  tedious  search,  and  the  prospects  of  the  patient  are  pro- 
portionately improved  by  the  fact  that  in  many  cases  the  seat  of  injury 
lies  immediately  beneath  the  abdominal  incision  when  this  is  made  over 
the  seat  of  the  blow.  Any  injury  severe  enough  to  damage  the  intestine 
generally  arrests  the  peristaltic  action  at  once,  so  that  the  injured  bowel 
lies  in  the  position  that  it  occupied  at  the  time  of  the  injury. 

A  wound  of  the  stomach  or  intestine  must  be  repaired  in  the  appro- 
priate manner.  Sometimes  the  intestine  is  not  only  ruptured  but  is  also 
so  severely  bruised  as  to  render  its  recovery  impossible,  and  it  will  then 
be  necessary  to  excise  the  injured  portion  ;  the  technique  of  these  various 
operations  is  described  in  connection  with  wounds  of  the  stomach  and 
intestines  respectively. 

When  neither  blood  nor  intestinal  contents  are  seen  on  opening  the 
abdomen,  it  is  well  to  investigate  the  condition  of  the  intestines  before 
closing  the  wound,  because  the  damaged  portion  may  possibly  have  become 
displaced  and  covered  in  by  healthy  coils.  The  search  must  be  made 
methodically  and  in  the  following  manner.  The  first  step  is  to  raise  the 
omentum  so  as  to  expose  the  intestines,  for  the  omentum  may  prevent 
faecal  material  or  haemorrhage  from  the  mesentery  coming  into  view  at 
once  ;  the  intestines  should  next  be  gently  pressed  back  from  the  abdo- 
minal wall,  so  as  to  allow  the  escape  of  any  extravasated  material  from 
either  side.  If  neither  blood,  intestinal  contents,  nor  gas  be  thus  found, 
the  probabilities  of  a  severe  intestinal  lesion  are  much  diminished ; 
at  the  same  time  it  is  not  advisable  to  close  the  abdomen  without  further 
inspection,  because,  on  the  one  hand,  a  rupture  of  the  intestine  may  be 
so  small  that  the  orifice  is  temporarily  plugged  by  prolapsed  mucous 
membrane,  but  will  nevertheless  lead  to  infection  of  the  peritoneum  if  left 
untreated,  or  on  the  other,  the  mesentery  may  be  so  bruised  and  its 
vessels  so  injured  that  subsequent  gangrene  of  the  bowel  will  occur. 
Hence  it  is  well  to  inspect  the  coils  of  the  intestine  methodically,  but 
without  allowing  them  to  escape  from  the  abdomen.  First  of  all  the 
surgeon  slips  his  hand  in  towards  the  caecum,  and,  grasping  the  extreme 
lower  end  of  the  ileum  at  that  spot,  he  passes  the  entire  small  intestine 
through  his  fingers,  coil  by  coil,  packing  each  loop  away  towards  the  right 
side  of  the  abdominal  cavity  as  it  is  examined  ;  any  injury  to  the  intestine 
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time  has  elapsed  before  the  surgeon  is  called  in  ;  in  the  latter  case,  the 
protruded  portion  may  have  undergone  profound  alterations  and 
contracted  adhesions. 

(a)  Treatment  of  recent  prolapie. — ^When  the  case  is  seen  immediately 
after  the  occurrence  of  the  injury,  two  problems  present  themselves.  In 
the  first  place  it  is  necessary  to  cleanse  the  protruded  mass,  which  may  be 
soiled  either  from  contact  with  the  ground  or  with  the  clothes,  and  if 
returned  in  that  state  would  give  rise  to  peritonitis.  In  the  second 
place,  when  the  protruded  mass  contains  intestine  it  is  necessary  to 
ascertain  whether  the  bowel  has  been  injured ;  as  a  rule  the  injured 
portion  will  be  found  in  the  protruding  coils. 

The  first  step  is  to  disinfect  the  protruded  mass  and  the  surface  of  the 
abdomen  and  also  the  wound  through  which  the  prolapse  has  occurred. 
A  certain  routine  should  be  followed  in  all  these  cases.  After  aseptic 
cloths  have  been  spread  over  the  abdomen  the  whole  area  is  irrigated 
with  a  stream  of  hot  normal  saline  solution  (105°  F.)  flushe4  upon 
the  protruded  mass  with  some  force  so  as  to  carry  away  all  coarse 
particles.  The  protrusion  is  then  gone  over  carefully  with  a  sponge, 
and  all  recesses  exposed  so  as  to  make  sure  that  every  portion  has  been 
cleansed.  The  omentum  should  be  spread  out  upon  a  sterile  towel  and 
should  be  ligatured  and  removed  if  it  is  much  soiled.  The  relation  that 
the  protruded  part  bears  to  the  remainder  of  the  omentum  must  be 
ascertained  before  this  is  done,  as,  if  the  central  part  only  is  protruded 
and  is  cut  away,  the  lower  end  will  be  deprived  of  its  blood-supply. 
The  omentum  should  therefore  be  pulled  well  out  of  the  wound  and 
the  protruded  portion  removed  right  down  to  its  free  edge. 

The  next  step  is  to  disinfect  the  abdominal  wall  around  the  wound, 
and,  while  this  is  being  done,  the  protruded  mass  (which  has  already  been 
cleansed)  is  covered  with  an  abdominal  cloth.  The  skin  wound  is  then 
enlarged  and,  if  necessary,  that  in  the  peritoneum  also,  so  as  to  allow  the 
prolapsed  mass  to  be  returned.  The  finger  is  slipped  down  beside  the 
protruded  mass  and  the  opening  is  enlarged  either  with  blunt-pointed 
scissors  or  a  probe-pointed  bistoury. 

The  peritoneum  is  now  closed  with  a  continuous  suture,  and  after  that 
the  muscles  and  skin  are  united  by  through-and-through  stitches.  A 
drainage  tube  should  be  employed  for  a  short  time.  If  the  prolapse 
has  been  grossly  soiled  and  there  is  any  doubt  about  the  thorough 
cleansing  of  the  protruded  mass,  it  is  as  well  to  insert  a  drain  into 
the  abdomen  in  the  immediate  neighbourhood  of  the  protrusion.  A 
temporary  stitch  is  passed  through  the  abdominal  wall  at  this  point  and 
is  tied  when  the  drain  is  removed.  The  after-treatment  is  the  same  as 
for  exploratory  laparotomy  (see  p.  209). 

(b)  Treatment  of  long-stuiding  prolapse. — ^When  the  protrusion  has  lasted 
some  time  before  the  surgeon  sees  it,  sepsis  will  certainly  have  occurred, 
there  will  be  adhesions  between  the  extruded  structures  and  the  wound, 
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to  open  it  up,  pull  out  fresh  intestine  and  then  to  excise,  re-unite,  and 
put  the  bowel  back  would  be  very  apt  to  be  followed  by  septic  peritonitis, 
whereas  the  patient  usually  makes  a  good  recovery  after  simple  removal 
of  the  strangulated  bowel,  and  may  be  got  into  a  good  state  for  a  subse- 
quent plastic  operation. 

In  some  cases  (though  very  rarely  in  civil  practice)  the  omentum  alone 
may  have  been  protruded  for  several  days  before  the  patient  comes  under 
the  surgeon's  notice.  Here  the  protruding  portion  will  probably  be 
granulating,  and  it  is  better  to  leave  matters  alone,  merely  applying 
antiseptic  dressings.  A  laparotomy  would  be  very  likely  to  be  followed 
by  sepsis,  whereas,  if  the  omentum  is  left  alone,  it  shrinks  up  and  idti- 
mately  cicatrises.  When  this  has  occurred,  the  siu'geon  may  excise 
the  protruded  portion  and  repair  the  defect  in  the  abdominal  wall  with 
the  object  of  preventing  a  ventral  hernia. 

INFLAMMATORY  AFFECTIONS. 

Inflammation  of  the  abdominal  wall  may  be  (a)  superficial,  (b)  between 
the  abdominal  muscles,  or  (c)  in  the  sub-peritoneal  tissues. 

(a)  Superficial  inflammations  generally  take  the  form  of  cellulitis 
and  local  suppurations  of  the  abdominal  wall,  such  as  boils,  which 
present  no  points  of  difference  from  superficial  inflammations  elsewhere. 

(b)  Intermuscular  suppuration  in  the  abdominal  wall  may  follow 
contusions,  punctured  wounds  or  debilitating  diseases  such  as  typhoid 
fever,  especially  after  spontaneous  rupture  of  one  of  the  muscles.  These 
abscesses  present  no  points  of  special  interest. 

(c)  Suppuration  in  the  sub-peritoneal  tissues. — ^The  most  im- 
portant of  the  inflammatory  affections  of  the  abdominal  wall  occurs 
beneath  the  muscles  in  the  sub-peritoneal  tissue.  The  most  common 
seats  of  this  inflammation  are  about  the  umbilicus,  between  the  bladder 
and  the  pubes.  in  the  epigastrium  and  in  the  lumbar  region.  It  may 
occur  in  the  course  of  general  infective  diseases,  such  as  puerperal  or 
typhoid  fever,  or  it  may  be  due  to  the  presence  of  the  pneumococcus. 
It  may  be  connected  with  affections  of  the  abdominal  contents,  such  as 
injuries  to  the  duodenum,  or  disease  of  the  caecum  or  the  colon,  the 
infection  spreading  from  the  intestinal  canal  to  the  cellular  tissue  around. 
It  may  also  occur  in  connection  with  biliary  calculi,  in  connection  with  the 
kidney  or  with  disease  of  the  spine  or  pelvis.  Lastly,  it  may  complicate 
bladder  affections  or  be  secondary  to  peri-uterine  inflammation. 

The  abscess  tends  to  spread  rather  towards  the  exterior  than  to  the 
peritoneal  cavity  and  is  accompanied  by  extensive  induration,  which 
may  persist  long  after  the  abscess  has  been  opened.  The  pus  is 
frequently  foetid,  but  this  is  rarely  from  an  actual  communication  with 
the  intestinal  canal ;  it  is  due  to  the  presence  of  the  Bacillus  colt 
communis  which  has  found  its  way  from^the  intestinal  canal. 
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abdomen.  At  the  same  time  it  is  often  impossible  to  be  sure  until  an 
incision  has  been  made.  The  treatment  is  the  same  as  for  similar 
tumours  elsewhere. 

SUB-PERITONEAL  FATTY   HERNIA. 

Small  fatty  tumours  which  are  formed  by  protrusion  of  the  sub- 
peritoneal fat  through  openings  in  the  abdominal  fascia,  are  not  un- 
common about  the  linea  alba  above  the  imibilicus.  These  form  small 
rounded,  subcutaneous  tumours,  which  are  often  intensely  painful  and 
require  removal.  They  are  sometimes  really  hemiae  of  the  omentum 
or  of  an  appendix  epiploica  and  then  cause  severe  dyspeptic  symptoms 
which  distinguish  them  from  the  true  fatty  tumours  of  which  we  are 
speaking. 

TREATMENT. — ^The  protruding  fat  should  be  removed  and  the  hole 
in  the  fascia  sewn  up  transversely.  It  is  well  to  enlarge  the  hole  and  to  free 
the  fat  for  some  distance  around  it,  as  it  is  not  so  much  the  protruded 
portion  that  causes  the  pain  as  the  adhesion  of  the  sub-peritoneal  fat 
and  possibly  the  peritoneum  to  the  sides  of  the  slit.  The  condition  will 
be  permanently  cured  if  the  slit  is  closed,  and  this  is  also  a  safeguard 
against  a  subsequent  ventral  hernia. 

Among  other  tumours  of  the  abdominal  wall  may  be  mentioned  those 
which  occur  at  the  umbilicus  in  infants.  Here  a  simple  tumour  of  an 
adenomatous  character  belonging  to  the  class  of  ietatomata  may  arise 
about  the  time  of  the  separation  of  the  cord.  Myxomata  may  also  be 
met  with  in  that  situation,  while,  later  on  in  life,  epitheliomaia  are  not 
uncommon.    They  should  be  removed  when  possible. 

RETROPERITONEAL   TUMOURS. 

Retroperitoneal  tumours  may  be  divided  into  two  great  groups — 
namely,  those  lying  behind  the  peritoneal  cavity  and  those  occurring 
in  the  mesentery.  The  latter  are  discussed  in  connection  with  the 
mesentery  (see  Chap.  XXI.) ;  but  we  may  here  refer  briefly  to  the  first  form. 
These  chiefly  occur  in  the  lumbar  region  and  usually  originate  in  the 
peri-renal  fat.  The  majority  are  simple  tumours  belonging  to  the  classes 
of  lipomata,  fibro-lipomata  and  fibromata.  Sarcomata  also  occur  in 
this  region.  The  tumours  may  attain  a  very  large  size  and  extend  from 
the  diaphragm  into  the  iliac  fossa  and  across  the  middle  line  in  front  of 
the  great  vessels.  Only  the  simple  tumours  are  really  amenable  to  surgical 
interference,  but,  as  they  are  encapsuled,  they  may  often  be  shelled  out 
even  when  they  are  very  large. 

The  diagnosis  is  by  no  means  easy.  The  tiunours  are  often  mistaken 
for  growths  of  the  spleen,  the  kidney,  or  suprarenal  capsule,  or  ovarian  cysts. 
The  important  point  is  that  the  intestines  (and  especially  the  descending 
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TREATMENT  OF  THE  PATIENT  BEFORE  AND  AFTER 

EXPLORATORY  LAPAROTOMY. 

The  preparation  of  the  patient  in  cases  of  abdominal  operations  has 
reference  only  to  oj^erations  for  chronic  disease  ;  in  acute  cases,  no  time 
can  be  wasted  in  preliminary  measures.  Practice  varies  very  much  as 
regards  the  amount  of  time  and  care  devoted  to  the  preparation  of  the 
patient  before  an  abdominal  operation  ;  some  surgeons  keep  him  in  bed 
for  several  days  in  order  to  accustom  him  to  the  restraint  and  to  teach 
him  to  lie  in  the  dorsal  position.  Such  a  long  time  is  not  really  essential, 
and  nervous  patients  may  be  much  upset  when  they  are  kept  waiting  for 
several  days ;  but  it  is  helpful  if  the  patient  will  give  up  the  time  to 
become  used  to  the  dorsal  decubitus.  In  most  cases  a  couple  of  days 
before  the  ojieration  will  suffice  for  the  preparation  of  the  patient ;  and  if 
possible,  the  day  before  the  operation  at  any  rate  should  be  spent  in  bed. 
In  all  cases  it  is  well  to  attend  to  the  teeth,  and  if  there  is  pyorrhoea 
alveolaris  this  should  be  treated  by  a  dentist.  It  is  well  also  to  put  the 
patient  on  a  restricted  and  practically  fluid  diet  for  twenty-four  hours 
previous  to  operation.  Some  advise  that  only  boiled  food  should  be  given, 
and  maintain  that  by  cleaning  the  teeth  and  administering  boiled  food,  the 
upper  part  of  the  alimentary  canal  can  be  rendered  aseptic,  especially  if  this 
treatment  is  continued  for  several  days.  It  is  very  doubtful,  however,  if 
this  is  really  the  case,  but  certainly  the  patient  will  be  more  comfortable 
after  an  abdominal  operation  if  the  condition  of  the  stomach  and  intestines 
has  been  attended  to  beforehand.  The  bowels  must  be  thoroughly 
evacuated  before  the  operation,  and  it  is  well  to  administer  a  purgative, 
preferably  castor  oil,  two  nights  before  the  operation.  Given  at  that  time, 
the  irritating  effect  of  the  purgative  on  the  bowels  will  have  completely 
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to  marked  distension  of  the  bowel  and  also  to  headache  and  nausea  or 
vomiting.  Heroin  (in  doses  of  gr.  ^^)  seems  to  do  less  harm  than  morphine, 
and  when  the  pain  is  severe,  it  may  be  repeated  in  an  hour  or  two.  The 
arrangements  as  regards  food  and  the  action  of  the  bowels  depend  to 
some  extent  on  the  conditions  for  which  the  operation  has  been  per- 
formed ;  three  of  these  may  be  mentioned  : 

1.  Cases  in  which  the  alimentary  canal  has  not  been  interfered  with 
and  the  bowel  has  not  been  opened ;  for  example,  operations  for  gall- 
stones, for  hernia,  or  on  the  pelvic  organs. 

2.  When  incisions  have  been  made  into  the  bowel  or  stomach,  or 
portions  of  the  alimentary  canal  have  been  removed. 

3.  When  the  operation  is  in  connection  with  an  acute  inflammatory 
condition  of  the  bowel. 

In  the  first  class  of  cases,  the  patient  may  be  given  small  quantities 
of  hot  water  as  soon  as  the  chloroform  sickness  has  passed  ofi,  and  later 
two  ounces  of  milk  and  water  may  be  administered  every  hour.  This  may 
be  supplemented  after  a  few  hours  with  Benger's  food,  and  albumen 
water,  beef  tea,  or  chicken  broth  with  rusks  may  also  be  administered. 
As  soon  as  the  bowels  have  acted,  soft  solids  are  given,  and  in  about  a 
week  the  patient  may  be  placed  on  ordinary  diet.  A  purge  should  be 
administered  on  the  day  after  the  operation,  and  salines  followed  by  an 
enema  are  the  best.  Some  surgeons  administer  calomel  in  half-grain  doses 
every  hour  until  three  or  four  grains  have  been  taken,  but  calomel  has 
often  a  depressing  effect  on  the  patient  and  is  not  so  good  as  salines. 

In  the  second  class  of  cases  it  is  important  not  to  irritate  the  stomach 
or  the  bowel  unnecessarily ;  but  at  the  same  time,  if  the  operation  has 
been  properly  performed,  there  ought  to  be  no  danger  of  leakage,  and 
therefore  fluids,  especially  hot  water,  may  be  given  from  the  first.  The  diet 
must  be  more  carefully  attended  to  in  these  cases  than  in  the  former, 
any  food  being  avoided  which  is  likely  to  upset  the  stomach  or  the  bowels, 
or  to  give  rise  to  flatulence  ;  in  stomach  cases  care  as  regards  the  diet 
should  be  exercised  for  a  considerable  time,  according  to  the  morbid 
condition  present. 

When  the  small  intestine  has  been  the  seat  of  operation,  it  is  well  to 
defer  the  administration  of  a  purgative  by  the  mouth  for  two  or  three 
days,  so  as  not  to  set  up  any  violent  peristaltic  action  which  might  strain 
the  stitches.  In  the  case  of  the  large  intestine,  the  faecal  matter  becomes 
hard  if  the  action  of  the  bowels  is  delayed  too  long,  and  may  unduly 
stretch  the  seat  of  union,  and  therefore  in  these  cases  it  is  well  to 
begin  with  frequent  small  doses  of  salines  about  the  second  day  so  as  to 
render  the  contents  of  the  bowel  liquid.  The  best  compound  for  the 
purpose  is  the  ordinary  hospital  white  mixture  which  may  be  adminis- 
tered in  two-dram  doses  every  two  or  three  hours  until  about  a  couple 
of  ounces  have  been  taken.  If  no  result  follows  at  the  end  of  twelve 
hours,  a  full  dose  (an  ounce  or  more)  may  be  administered.   TeaspoonfuJ 
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a  gangrenous  gall-bladder  and  a  gangrenous  appendix ;  between  various 
acute  pelvic  conditions,  and  so  on  ;  all  that  can  be  done  is  to  arrive  at 
some  approximate  idea  from  the  symptoms,  as  to  the  nature  and  seat  of 
the  trouble,  so  as  to  determine  the  sort  of  condition  that  has  to  be  dealt 
with,  and  the  most  suitable  place  for  the  incision.  This  is  discussed 
in  connection  with  acute  abdominal  troubles ;  here  we  shall  only  con- 
sider the  chronic  conditions  for  which  an  abdominal  exploration  may 
be  advisable. 

In  chronic  abdominal  conditions,  exploratory  laparotomy  is  only  one 
of  various  methods  of  diagnosis,  and  should  only  be  undertaken  after 
careful  consideration.  It  should  not  be  looked  on  as  a  trivial  operation 
to  be  undertaken  lightly  and  to  replace  other  diagnostic  methods ;  on  the 
other  hand  too  much  time  must  not  be  devoted  to  the  latter  methods, 
otherwise  conditions,  such  as  malignant  disease,  which  might  have  been 
remedied  had  surgical  intervention  taken  place  at  an  early  stage,  may 
become  inoperable  owing  to  the  unnecessary  amount  of  time  spent  in 
medical  investigation  and  treatment. 

Exploratory  laparotomy  is  not  altogether  a  trivial  operation,  although 
no  immediately  serious  result  ought  to  follow  the  operation  ;  there  are, 
nevertheless,  some  disadvantages  associated  with  it.  The  occurrence  of 
sepsis  is  one.  Suppurative  peritonitis  should  not  of  course  occur,  but  milder 
forms  of  sepsis  leading  to  adhesions  is  very  common.  The  occurrence 
of  adhesions  is  in  most  cases  due  to  bacterial  infection,  which  may  be 
introduced  by  the  hands  or  instruments  or  from  the  skin  of  the  patient ; 
the  infection  is  however  mild,  either  because  the  bacteria  introduced  are 
but  slightly  virulent  or  because  they  are  present  in  too  small  numbers. 
The  bacteria  may  also  come  from  the  air  ;  in  the  case  of  a  prolonged  in- 
vestigation, for  example,  dust  must  fall  into  the  wound  in  varying  amount, 
and  although  it  does  not  usually  contain  pyogenic  organisms — at  any  rate 
in  sufficiently  large  numbers  to  cause  suppuration — a  certain  amount  of 
bacterial  growth  may  occur,  sufficient  to  cause  the  formation  of  peritoneal 
adliesions  which  may  be  a  source  of  trouble  to  the  patients  afterwards. 
Extensive  peritoneal  adhesions  are  practically  always  the  result  of  mild 
sepsis,  but  slight  adhesions  of  the  omentum  to  the  line  of  incision  may 
occur  from  portions  of  the  omentum  being  caught  between  the  peritoneal 
edges  during  the  closure  of  the  woimd. 

Besides  the  occurrence  of  adhesions,  it  is  remarkable  how  much  a 
simple  laparotomy  may  upset  a  patient,  and  how  long  it  may  be  before  he 
regains  his  normal  condition  ;  this  is  especially  the  case  when  he  is  below 
par.  Laparotomy  in  malignant  disease,  when  no  remedial  measure  is 
found  to  be  possible,  has  in  many  cases  a  distinctly  deleterious  effect 
and  may  hasten  the  end. 

The  practical  conclusion  is  that  in  the  first  place  obscure  abdominal 
diseases  should  be  recognised  as  being  on  the  border-line  of  surgery  and 
medicine,  and  that  the  best  results  will  be  obtained  by  the  joint  association 
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INTESTINAL  SUTURE  AND  METHODS  OF  DEALING  WITH 

WOUNDS  OF  VISCERA. 

The  surgical  treatment  of  wounds  of  the  stomach  and  intestine  is  by 
no  means  a  modem  subject,  but  has  been  considered  at  various  periods  in 
the  history  of  surgery.  No  real  progress  was  however  made  until  it  was 
pointed  out  by  Joubert  at  the  beginning  of  the  last  century  that  in  order 
to  obtain  proper  union,  serous  surface  must  be  opposed  to  serous  surface. 
His  method,  however,  had  the  fault  that  the  sutures  were  applied  in  such 
a  manner  that  they  penetrated  all  the  coats.  As  a  consequence,  leakage  of 
the  contents  of  the  intestine  was  very  apt  to  occur  along  the  track  of  the 
suture.  A  great  advance  was  however  made  not  very  long  afterwards  by 
Lembert,  who  recognised  the  drawbacks  of  through-and-through  sutures, 
and  carried  his  stitches  only  through  the  serous  and  part  of  the  muscular 
coats.  Lembert's  method  of  suturing  still  remains  the  basis  of  intes- 
tinal work  and  the  plan  now  generally  adopted  in  closing  openings  in  the 
hollow  viscera  is  to  apply  two  layers  of  sutures,  an  innermost  layer 
uniting  the  whole  thickness  of  the  walls,  and  an  outer  layer  applied  on 
Lembert 's  principle. 

Operations  on  the  alimentary  canal  have  to  be  performed  for  various 
reasons,  of  which  the  following  may  be  mentioned :  To  close  simple 
incisions  which  have  been  made  into  the  viscera  for  purposes  of  exploration 
of  the  interior,  or  in  order  to  remove  foreign  bodies  or  tumours,  such  as 
polypi,  which  project  into  the  interior ;  to  close  wounds  inflicted  acci- 
dentally or  by  other  means  than  the  surgeon's  knife,  ruptiu^es,  and  so  on  ; 
to  close  perforations  ;  to  enlarge  the  lumen  of  the  canal ;  to  unite  portions 
of  bowel  which  have  been  divided — for  example,  in  the  removal  of  a  tumour 
of  the  intestines  or  of  gangrenous  intestine  ;  or  to  form  a  union  between 
different  parts  of  the  intestinal  canal  as  in  the  operation  of  gastro-jejunos- 
tomy,  or  in  anastomosis  between  various  parts  of  the  intestine.  The 
exact  details  of  the  methods  applicable  for  these  different  purposes  will 
be  given  under  the  various  headings.  A  few  remarks  may,  however,  be 
made  on  the  methods  of  union  in  general,  and  especially  on  the  union 
between  different  parts  of  the  bowel. 

What  has  already  been  said  with  regard  to  Lembert's  sutures  will 
suffice  as  regards  cases  in  which  an  incision  has  been  made  into  the  lumen 
of  the  intestine.  The  cut  edge  is  united  by  a  continuous  through-and- 
through  suture,  and  this  line  of  union  is  buried  by  a  continuous  Lembert 's 
suture  applied  all  around  it,  so  as  to  invaginate  and  shut  off  the  deeper 
layer  of  sutures.  The  sutures  are  applied  in  various  ways,  but  the  most 
convenient  seems  to  be  a  running  continuous  stitch  (see  Fig.  86). 

When  portions  of  the  intestine  have  been  lost,  and  there  is  con- 
sequently some  tension  on  the  line  of  junction,  it  may  be  advisable  to 
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of  overcoming  these  objections,  and  these  will  be  referred  to  in  their 
proper  place. 

Another  plan  which  has  been  a  good  deal  used  is  to  strip  ofE  the 
mucous  membrane  for  a  short  distance  from  the  distal  of  the  divided 
ends,  and  then  to  push  the  other  portion  of  the  intestine  into  the  interior 
and  sew  this  cuff  on  to  the  portion  of  the  intestine  so  introduced.  With 
the  view  of  preventing  constriction  of  the  intestine  during  suturing  and 
also  of  facilitating  the  union,  many  artificial  aids  have  been  introduced 
of  which  we  may  specially  mention  Mayo  Robson's  bone  bobbins.  These 
enable  the  line  of  union  to  be  quickly  and  accurately  tmited  without 
undue  constriction  of  the  canal. 

Perhaps  the  apparatus  which  has  attained  the  greatest  popularity  has 
been  Miu'phy's  metal  buttons,  which  consist  of  two  halves,  one  of  which 
is  introduced  into  each  end  of  the  bowel ;  the  intestine  is  then  drawn 
in  by  a  circular  suture  over  the  stem  of  the  button,  and  then  the  two 
halves  are  locked  together  and  the  wall  of  the  bowel  is  approximated. 
There  are  many  objections  to  Murphy's  buttons,  and  their  use  has 
been  generally  abandoned.  For  instance,  if  the  button  has  been  badly 
applied,  it  may  cause  gangrene  of  the  bowel  and  lead  to  perforation ; 
it  may  become  blocked  by  faeces ;  fistulae  may  form ;  bleeding  may  occur ; 
the  button  may  be  a  long  time  in  separating  ;  it  may  remain  in  situ  or 
it  may  pass  upwards  instead  of  downwards  and  require  removal  by  a 
second  operation. 

We  have  already  referred  to  some  of  the  objections  to  end-to-end  suture, 
and  though  a  certain  diminution  in  the  calibre  of  the  intestine  may  not 
be  of  great  importance  in  the  case  of  the  small  bowel,  it  may  seriously 
interfere  with  the  action  of  the  large  intestine.  This  to  some  extent  is 
remedied  by  dividing  the  bowel  obliquely  so  that  the  two  surfaces 
which  come  into  apposition  have  a  larger  diameter  than  if  they  were 
simply  divided  at  right  angles  to  the  canal.  Among  other  difficulties 
is  the  risk  of  non-union,  especially  at  the  jimction  of  the  mesenteric 
borders  already  referred  to.  With  the  view  of  strengthening  the  junction, 
omental  grafts  have  been  much  recommended.  These  may  be  used  in 
two  ways.  In  the  one  a  thin  piece  of  omentum  is  entirely  detached  from 
the  rest  and  is  ^\Tapped  round  the  line  of  union  ;  it  generally  retains  its 
vitality  and  adheres  to  the  line  of  union  and  thus  forms  an  additional 
barrier  against  the  escape  of  intestinal  contents.  In  the  other  the 
piece  of  omentum  is  left  attached  at  its  base  so  as  to  have  a  certain 
amount  of  vascular  supply.  When  the  omentum  is  thin,  however,  the 
latter  plan  is  not  necessary,  and  it  is  objectionable,  as  it  leads  to  an 
adhesion  of  the  intestine  to  the  omentum  and  may  give  rise  to 
disagreeable  symptoms. 

Another  difficulty  in  connection  with  end-to-end  union  is  that  the 
calibre  of  the  two  portions  to  be  united  may  not  be  the  same,  and 
leakage  may  therefore  occur.    This  is  especially  marked  in  the  case  of 
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that  the  peristaltic  wave  shall  drive  the  contents  of  the  upper  part  of  the  in- 
testine in  the  same  direction  as  in  the  lower ;  this  means  that  a  loop  must 
be  formed  in  the  upper  part.  If  the  coils  of  intestine  are  simply  laid  side 
by  side  the  peristaltic  wave  will  drive  the  contents  up  against  the 
obstruction  instead  of  downwards  along  the  canal. 
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THE   SIGNIFICANCE   OF   PAIN   AND    VOMITING. 

The  presence  of  pain  is  of  great  importance,  and  its  characters,  situa- 
tion, and  mode  of  onset  must  be  considered.  Pain  immediately  following 
the  ingestion  of  food  is  often  indicative  of  ulcer  of  the  stomach,  and  when 
the  pain  is  referred  to  the  particular  spots  mentioned  on  p.  256,  it  is  very 
characteristic  of  ulcer  and  its  situation.  On  the  other  hand,  a  diffuse 
pain  of  a  neuralgic  character  may  merely  indicate  some  nervous  affection. 
When  the  pain  occurs  some  time  after  taking  food,  it  is  more  suggestive 
of  ulcer  of  the  duodenum. 

When  vomiting  is  present,  regard  should  be  paid  to  its  frequency,  the 
character  of  the  vomited  matters,  and  the  quantity  brought  up.  For 
example,  in  dilatation  of  the  stomach,  vomiting  may  occur  at  infrequent 
intervals — sometimes  only  every  second  or  third  day  when  the  stomach  is 
much  dilated — and  the  quantity  brought  up  is  proportionately  large. 
On  the  other  hand,  in  simple  ulcer  of  the  stomach  vomiting  often  occurs 
soon  after  food,  and  the  pain  is  relieved  by  it.  Again,  vomiting  due  to 
intestinal  obstruction  bears  no  distinct  relation  to  food  and  is  often 
accompanied  by  persistent  retching.  The  smell  of  the  vomited  matters 
may  be  characteristic  ;  for  instance,  in  dilatation  of  the  stomach  the  vomit 
usually  has  a  yeasty  odour,  whereas  in  cancer  the  material  vomited  is 
generally  foul,  and  in  intestinal  obstruction  it  soon  becomes  farcal.  The 
presence  of  blood  in  the  vomit  may  be  strongly  indicative  of  the  true  nature 
of  the  case.  Profuse  haemorrhage  generally  implies  a  simple  ulcer.  The 
frequent  and  constant  admixture  of  a  little  blood  with  the  vomited 
matters,  especially  if  these  smell  badly,  usually  points  to  cancer  of  the 
stomach ;  in  ulcer  of  the  duodenum,  blood  in  the  vomited  matter  is  less 
common  and  more  usually  appears  in  the  stools  as  melaena  ;  when  it 
occurs  in  the  stomach  contents  it  is  often  in  the  form  of  *  occult  blood  ' 
(see  p.  235).  Profuse  haematemesis  also  occurs  in  cirrhosis  of  the  liver,  but 
here  the  blood  is  usually  very  dark  in  colour,  the  bleeding  being  venous. 

INSPECTION  OF  THE   ABDOMEN. 

Mere  inspection  of  the  abdomen  rarely  gives  much  information  as  to 
the  condition  of  the  stomach.  In  thin  patients,  suffering  from  pyloric 
obstruction,  either  congenital  or  acquired,  however,  it  may  be  possible  to 
observe  peristaltic  movements  of  the  stomach  immediately  after  taking 
food.  In  cancer  of  the  pylorus  the  tumour  may  sometimes  be  large 
enough  to  be  evident,  or  the  greatly  dilated  stomach  maybe  seen  through 
the  abdominal  wall.  Wlien  there  is  an  *  hour-glass  contraction  *  of  the 
stomach  accompanied  by  flatulent  distension,  the  outline  of  the  organ 
may  be  seen  tlirough  the  abdominal  parietes  and  the  true  nature  of  the 
condition  may  be  suspected.  In  acute  dilatation  of  the  stomach  the 
character  and  degree  of  the  dilatation  is  often  very  characteristic. 
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skin — should  be  avoided,  otherwise  contractions  of  the  abdominal 
muscles  may  be  set  up  and  the  object  of  the  examination  defeated. 
Palpation  should  always  be  imdertaken  without  anaesthesia  in  the  first 
instance  in  order  to  determine  the  question  of  pain,  but  when  the  abdominal 
walls  are  rigid  or  the  patient  is  stout,  or  when  there  is  much  pain,  it 
may  be  necessary  to  administer  an  anaesthetic  before  completing  the 
examination,  so  as  to  obtain  satisfactory  relaxation. 

Before  concluding  the  examination  by  palpation,  the  patient  should 
be  turned  first  upon  one  side  and  then  upon  the  other,  and,  when  the 
examination  is  not  under  anaesthesia  and  there  is  no  risk  in  the  pro- 
cedure, he  may  finally  rest  upon  the  hands  and  knees  so  as  to  allow  the 
stomach  to  fall  forward. 

In  this  way  tumours  may  be  felt  in  the  stomach  walls  or  about  the 
pylorus,  and  their  size,  consistence,  and  mobility  noted.  Powerful 
peristaltic  movements  passing  from  left  to  right,  such  as  occur  when 
there  is  obstruction  to  the  pylorus,  may  also  be  appreciated.  Succussion 
may  be  elicited  in  cases  of  dilatation  of  the  stomach,  and  the  undue 
sensibility  of  the  organ  so  frequently  associated  with  gastric  ulcer  may 
be  very  evident. 

PERCUSSION   AND   AUSCULTATION. 

These  methods  are  useful  when  employed  in  addition  to  others,  but 
are  not  to  be  relied  upon  by  themselves.  The  note  elicited  by  percussion 
of  the  stomach,  although  fairly  characteristic,  is  not  absolutely  reliable. 
Percussion  is  most  valuable  when  it  is  combined  with  inflation  {vide  supra). 
Auscultation  is  chiefly  of  value  in  cases  of  hour-glass  contraction,  when 
the  characteristic  rushing  noise  due  to  the  passage  of  contents  from  one 
portion  of  the  stomach  to  the  other  through  the  narrow  communication 
may  be  heard.  In  order  to  make  out  the  limits  of  the  stomach  when 
it  is  not  much  dilated,  the  patient  may  be  made  to  stand  up  and  the 
limits  of  the  stomach  ascertained  by  percussion  as  far  as  possible.  If 
now  the  supix^sed  area  of  the  stomach  be  marked  out  on  the  skin  with 
an  aniline  pencil,  its  accuracy  can  be  more  or  less  checked  by  making  the 
patient  drink  a  pint  or  more  of  fluid  and  again  percussing  the  stomach  ; 
this  will  then  give  a  dull  area  corresponding  to  the  greater  curvature. 
The  chief  difficulty  is  the  resonance  of  the  transverse  colon,  the  per- 
cussion note  of  which  may  be  mistaken  for  that  of  the  stomach.  It 
has  been  proposed  to  get  rid  of  this  fallacy  by  means  of  a  large  water 
enema  introduced  into  the  rectum  so  as  to  distend  the  descending  and 
transverse  colon,  but  the  method  is  not  accurate  enough  to  alloW  any 
reliable  conclusions  to  be  drawn  from  it. 
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does  not  mix  with  the  stomach-contents,  and  contains  nothing  which  will 
complicate  the  subsequent  chemical  analysis.  If  oil  or  glycerine  are 
used,  they  should  be  tested  with  litmus  paper,  and  any  that  is  strongly 
acid  must  be  discarded.  As  a  rule  there  is  no  difficulty  in  withdrawing 
the  contents  of  the  stomach  when  once  the  tube  has  been  passed,  the 
retching  which  this  procedure  usually  induces  in  those  not  familiar  with 
its  passage  being  sufficient  to  expel  the  partially  digested  material.  If 
this  is  not  the  case,  the  patient  should  be  made  to  lie  face  downward  with 
the  end  of  the  tube  on  the  floor :  the  escape  of  the  fluid  may  also  be 
assisted  by  '  milking  *  the  free  end  of  the  tube  between  the  finger  and 
thumb.  In  no  case  must  water  be  added  to  start  the  flow,  as,  even  if  a 
measured  amount  is  used,  this  would  complicate  the  chemical  analysis 
to  such  an  extent  as  to  render  it  quite  untrustworthy.  After  as  much 
as  possible  of  the  undiluted  stomach  contents  have  been  removed,  it  is 
advisable  to  wash  out  the  stomach  with  warm  water,  collecting  the 
washings.  A  comparison  of  the  total  acidity  of  these  with  that  of  the 
undiluted  contents  will  allow  the  total  volume  of  the  material  in  the 
stomach  to  be  calculated  with  some  accuracy. 

In  health  this  volume  should  be  from  i^  to  2  ounces,  and  any  decided 
increase  beyond  the  latter  figure  indicates  some  degree  of  dilatation. 
When  this  condition  is  severe  the  amount  removed  after  an  hour's 
digestion  may  be  almost  or  quite  as  great  as  the  amount  taken.  In 
such  cases  sarcinae  will  usually  be  present  in  considerable  numbers. 

The  examination  of  the  material  removed  must  be  both  microscopical 
and  chemical.  The  material  should  be  filtered,  and  the  former  examina- 
tion carried  out  on  the  material  which  remains  on  the  filter-paper,  the 
filtrate  being  reserved  for  the  chemical  analysis. 

Microscopical  examination, — A  small  amount  of  the  solid  residue 
should  be  examined  wet,  between  slide  and  cover-glass.  The  bulk  of  the 
material  present  will  be  found  to  consist  of  partially  digested  food  (mainly 
starch).  In  health,  but  few  organisms  are  seen;  the  amount  of  hydro- 
chloric acid  present  in  normal  gastric  juice  being  sufficient  to  inhibit 
growth.  Sarcinae  are  characteristic  of  dilatation  of  the  stomach,  in 
which  condition  the}'  occur  in  large  numbers.  They  are  readily  recognised 
in  unstained  preparations  as  refractile  masses  consisting  of  agglomerations 
of  cocci  pressed  together  so  as  to  have  a  roughly  cuboidal  shape :  the 
old  comparison  of  the  resulting  mass  to  a  bale  of  w.ool  is  a  good  one. 
Sarcinae  are  rarely  found  in  large  numbers  in  carcinoma  of  the  stomach. 
Yeasts  are  frequently  found  in  a  variety  of  diseases,  and  appear  to  be 
able  to  grow  in  a  larger  percentage  of  hydrochloric  acid  than  can  most 
other  micro-organisms.  Tiie  Boas-Oppler  bacillus  is  a  form  of  lactic  acid 
bacillus  which  is  frequently  found  in  cancer  of  the  stomach,  and  is 
comparatively  rare  in  other  conditions :  its  presence  in  large  numbers 
has,  therefore,  a  considerable  amount  of  diagnostic  value.  It  is  a  rather 
large  bacillus  with  parallel  sides,  and  is  grouped  in  long  chains,  the 
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drops  are  evaporated  to  dryness  on  a  porcelain  dish  by  gentle  heat,  a 
drop  of  the  filtrate  added,  and  the  dish  again  warmed  ;  care  must  be 
taken  to  avoid  charring.  A  rose-red  colour  is  given  when  free  inorganic 
acids  are  present. 

The  simplest  way  to  proceed  is  as  follows :  Take  lo  c.c.  of  the  filtrate 
and  add  a  couple  of  drops  of  a  i  per  cent,  alcoholic  solution  of  phenol- 
phthalein.  This  is  the  indicator  for  the  determination  of  the  total 
acidity  ;  it  is  colourless  in  presence  of  acids,  whether  organic  or  mineral ; 
pink  [in  alkaline  solutions.  Add  also  a  few  drops  of  the  solution  of 
dimethylamidoazobenzol.  If  free,  or  physiologically  free  hydrochloric 
acid  be  present,  the  solution  will  turn  pink.  Now  run  in  decinormal 
caustic  soda  from  a  burette  imtil  this  pink  colour  is  just  discharged. 
Note  the  amount :  it  indicates  the  amount  of  standard  solution  necessary 
to  neutralise  the  active  hydrochloric  acid.  Continue  the  addition  until 
the  solution  again  becomes  pink  ;  the  amount  of  soda  solution  will  give 
the  total  acidity.  Instead  of  adding  the  dimethylamidoazobenzol  to 
the  fluid,  I  prefer  to  remove  a  drop  of  the  latter  after  each  addition  of 
standard  soda,  and  test  it  by  mixing  it  with  a  drop  of  the  indicator  on 
a  porcelain  slab.  When  a  pink  colour  is  no  longer  given  the  active 
hydrochloric  acid  is  neutralised. 

The  calculation  is  simple.  Each  cubic  centimetre  of  the  decinormal 
soda  solution  contains  0*004  NaOH  and  is  neutralised  by  0*00365  HCl. 
Then  if  we  took  10  c.c.  of  the  filtrate  and  added  3  c.c.  of  decinormal  soda 
before  the  disappearance  of  the  pink  colour  with  dimethylamidoazo- 
benzol, the  percentage  of  active  acid  was  3  X  0*00365  X  10,  or  0*1095 
per  cent.  If  the  total  amount  added  before  the  phenolphthalein  turned 
pink  was  45  the  total  acidity  was  4*5  X  0*00365  X  10,  or  0*16425  per 
cent.  The  difference  j(oo5475)  indicates  organic  acids  and  acid  salts ;  the 
latter  are  practically  constant  if  the  same  test-meal  is  given,  and  a  large 
difference  between  the  free  and  the  total  acidity  indicates  the  presence 
of  organic  acids,  which  must  now  be  sought  for.  The  presence  of 
organic  acids  may  be  demonstrated  by  the  use  of  Congo  red  paper, 
which  turns  blackish-blue,  the  colour  disappearing  when  the  paper  is 
warmed  over  a  spirit  lamp,  whereas  that  due  to  hydrochloric  acid 
remains. 

The  only  important  organic  acid  met  with  after  a  test-meal  is  lactic  ; 
when  present  in  large  amount  it  indicates  that  much  fermentation  is 
going  on,  and  is  presumj)tive  evidence  in  favour  of  carcinoma.  It  is 
rarely  if  ever  present  in  large  amount,  when  more  than  a  trace  of  free 
hydrochloric  acid  is  present,  and  it  is  unnecessary  to  search  for  it  in  these 
conditions ;  a  minute  amount  may  be  derived  from  the  bread  taken,  and 
much  larger  quantities  may  occur  if  milk  or  butter  has  been  ingested.  The 
best  test  is  Uffelmann's.  To  half  a  test-tube  of  i  in  40  carbolic  acid  add 
one  drop  of  liquor  ferri  perchloridi;  to  the  deep  violet  solution  thus 
obtained  add  the  solution  to  be  tested.     Lactic  acid  gives  a  fine  canary- 


236  AFFECTIONS  OF  THE  STOMACH 

a  syringe.  A  soft,  red  rubber  oesophageal  tube  (known  as  Jaques')  about 
thirty  inches  long  is  connected  by  an  inch  of  glass  tubing  with  a  length  of 
india-rubber  tubing,  at  the  other  end  of  which  is  a  glass  funnel  capable  of 
holding  from  half  a  pint  to  a  pint.  The  tube — ^which  should  have  both  a 
lateral  and  a  terminal  opening,  so  that  if  one  gets  blocked  the  other  may 
act — is  passed  in  the  same  manner  as  an  oesophageal  bougie  (see  p.  174), 
being  assisted  by  swallowing  efforts  on  the  part  of  the  patient.  When  it 
is  in  position,  the  patient's  head  is  bent  well  forwards  or  turned  to  one 
side  so  as  to  allow  the  saliva  to  flow  out  of  the  mouth,  and  the  funnel  is 
held  at  or  below  the  level  of  the  stomach. 

As  a  rule  the  gastric  contents  begin  to  run  into  the  funnel  inunediately 
the  end  of  the  tube  passes  into  the  stomach,  and  may  be  collected  for 
analysis.  If  the  fluid  does  not  run  immediately,  the  funnel  should  be 
lowered  well  below  the  level  of  the  stomach  and  the  patient  asked  to  cough 
or  strain.  Should  this  manoeuvre  fail,  it  is  only  necessary  to  fill  the  funnel 
with  a  little  warm  water  and  to  raise  it  above  the  level  of  the  mouth ; 
when  some  of  the  contents  of  the  tube  have  thus  been  made  to  enter  the 
stomach,  the  funnel  is  lowered  and  the  fluid  syphoned  off.  As  much  of 
the  gastric  contents  as  possible  is  run  off  first  and  then  the  irrigation  is 
proceeded  with.  The  funnel  is  filled  with  either  saline  solution  or  boiled 
water  at  the  body  temperature,  and  by  raising  it  to  the  level  of  the  mouth 
when  the  patient  is  in  the  sitting  position  or  slightly  higher  when  he  is 
recumbent,  this  is  allowed  to  enter  the  stomach  gradually.  Before  the 
funnel  is  quite  empty,  it  is  again  lowered  below  the  level  of  the  stomach 
and  as  much  fluid  as  will  run  away  is  withdrawn.  This  process  is  repeated 
several  times  until  the  fluid  returns  quite  clear,  and  is  a  better  plan  than 
that  of  first  filling  the  stomach  with  a  large  quantity  of  fluid  and  then 
allowing  it  all  to  run  away.  If  one  funnel-full  at  a  time  is  introduced 
and  withdrawn  there  is  no  risk  of  over-distending  the  stomach,  and  the 
procedure  is  painless. 

There  are  no  real  difficulties  or  dangers  attaching  to  this  method.  It 
should  not  however  be  carried  out  in  bad  heart-disease  or  great  cachexia 
from  constitutional  mischief,  as  the  nervous  disturbance  caused  by  it 
might  be  prejudicial.  It  should  not  be  used  in  cases  of  gastric  ulcer  or 
gastric  cancer  with  active  bleeding.  In  other  cases,  however,  both  of 
ulcer  and  cancer,  it  is  unobjectionable. 

Gastric  lavage  is  also  employed  as  a  method  of  treatment,  and  this 
will  be  referred  to  again  ;  it  is  not  curative,  but  it  renders  the  patient 
much  more  comfortable  by  withdrawing  fermenting  contents  from  a 
stomach  that  is  unable  to  pass  them  on,  and  thus  diminishes  the  distension. 
It  is  also  an  exceedingly  valuable  preliminary  to  abdominal  operations. 

Transillumination  of  the  stomach  has  also  been  employed,  a  sound 
bearing  a  powerful  electric  lamp  at  its  end  being  passed  into  the  viscus, 
which  mayor  may  not  be  artificially  distended  (see  p.  229).  The  object 
of  the  procedure  is  to  give  a  view  of  any  shadow  produced  by  growths  or 
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condition  is  one  in  which  there  is  a  probability  that  the  exploration  will 
lead  to  the  immediate  adoption  of  some  remedial  treatment ;  if  there 
is  any  uncertainty  as  to  the  feasibility  of  remedial  measures,  the  surgeon 
must  feel  confident  that  the  procedure  will  not  be  dangerous  in  itself. 

Typical  examples  of  the  utility  of  exploratory  operations  are  the 
following  :  When  there  is  a  tumour  in  the  neighbourhood  of  the  pylorus 
which  is  freely  movable  and  accompanied  by  symptoms  of  dilated  stomach, 
an  early  exploration  should  be  carried  out,  because  the  enlargement  may 
be  inflammatory,  and  an  exploratory  operation  will  enable  the  surgeon 
to  proceed  to  pylorectomy  or  gastro-jejunostomy  which  will  probably 
cure  the  patient.  Should  the  swelling  turn  out  to  be  a  maUgnant  tumour, 
the  exploration  will  show  whether  excision  of  the  pylorus  is  advisable 
and,  if  not,  the  patient's  condition  may  be  improved  by  a  gastro-jejimos- 
tomy.  Again,  exploration  is  often  of  benefit  in  obstinate  cases  of  pain  and 
dyspeptic  symptoms,  as  it  may  reveal  the  presence  of  adhesions  or  bands, 
or  of  trouble  in  some  other  organ,  such  as  the  appendix  or  the  gall-bladder, 
the  removal  of  which  will  relieve  the  symptoms.  Or  again,  it  may  reveal 
the  presence  of  an  ulcer  or  cicatricial  contraction  as  the  result  of  an  ulcer, 
and  these  adhesions  and  contractions  may  be  suitably  treated.  On  the 
other  hand,  to  perform  an  exploratory  operation  on  a  patient  who 
evidently  has  extensive  cancer  of  the  stomach,  and  on  whom  there  is 
very  little  chance  of  performing  gastro-jejunostomy  and  relieving  the 
symptoms,  or  on  one  who  is  obviously  not  in  a  fit  condition  for  any  severe 
operation,  such  as  excision  of  the  pylorus,  is  merely  satisfying  idle  curiosity. 
At  the  present  day  there  is  too  great  a  tendency  to  the  employment  of  an 
exploratory  laparotomy  to  the  exclusion  of  other  methods  of  diagnosis. 

It  has  happened  somewhat  unfortunately  that  large  irremovable 
tumours  have  been  met  with  when  the  abdomen  has  been  opened, 
and  improvement,  or  even  apparently  a  complete  cure,  has  followed  the 
operation.  This  has  undoubtedly  given  a  fiUip  to  exploratory  laparotomy 
even  in  hopeless  cases,  under  the  impression  that  the  tumour  might  dis- 
appear as  a  result  of  the  laparotomy.  It  is  probable  that  these  tumours 
are  not  malignant.  We  know  that  in  the  case  of  the  stomach,  an  exten- 
sive fibromatosis  of  the  organ  is  not  infrequently  met  with  (see  p.  253) 
which  is  indistinguishable,  macroscopically,  from  carcinoma.  To  cut 
into  an  abdomen  containing  a  typical  cancerous  tumour  on  the  chance  of 
the  laparotomy  leading  to  the  disappearance  of  the  tumour  is  a  practice 
that  cannot  be  too  strongly  deprecated.  But  whenever  the  symptoms 
point  to  some  condition  that  is  remediable,  or  when  there  is  doubt  as 
to  the  applicability  of  several  methods  of  treatment,  an  exact 
diagnosis  is  imperative  and  an  exploratory  laparotomy  should  be  done. 
No  exploration  should  be  practised,  however,  even  in  these  cases, 
unless  the  surgeon  is  prepared  to  carry  out  forthwith  any  method  of 
treatment  that  seems  most  suitable. 
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viscus  is  uninjured,  and  which  vary  from  a  simple  contusion  to  partial 
rupture  of  the  coats  of  the  stomach ;  these  are  usually  accompanied  by 
non-perforating  injtuies  of  the  abdominal  wall,  such  as  simple  contusions, 
but  occasionally  a  non-perforating  wound  of  the  stomach  may  occur  in 
connection  with  a  perforating  one  of  the  abdominal  wall  when  the  injury 
is  done  with  a  blunt  instrument,  the  chief  force  being  expended  in  driving 
the  instrument  through  the  muscles. 

2.  Perforating  wounds,  in  which  the  interior  of  the  stomach  communi- 
cates with  the  general  peritoneal  cavity ;  these  again  may  be  subdivided 
into  (a)  injuries  accompanied  by  perforating  wounds  of  the  abdominal 
wall  and  (b)  those  occurring  independently  of  this  condition.  The 
injuries  are  not  necessarily  limited  to  the  stomach  itself ;  in  gunshot  or 
sword  wounds,  for  instance,  the  pancreas,  liver,  or  spleen  is  frequently 
injured  at  the  same  time. 

Symptoms  of  non-perforating  injuries  of  the  stomach  and 
abdominal  wall. — It  is  often  extremely  difl&cult  to  separate  the  symp- 
toms due  to  the  injury  to  the  abdominal  wall  from  those  due  to  the 
injury  to  the  stomach.  Haematemesis  and  melaena  may  be  present, 
but  they  do  not  indicate  the  exact  nature  of  the  lesion  in  the  stomach. 
When  the  patient  receives  a  blow  in  the  region  of  the  stomach  there 
is  great  shock  from  the  blow  on  the  solar  plexus,  and  if  this  is  pro- 
longed and  the  pain  becomes  more  intense  and  the  vomiting  persists, 
a  severe  contusion  of  the  stomach  is  probable.  These  symptoms  will 
pass  off  in  the  course  of  three  or  four  days  unless  the  injury  is  so  severe 
as  to  lead  to  local  gangrene,  when  they  will  persist  and  will  be  followed 
at  the  end  of  a  week  or  ten  days  by  those  of  sudden  perforation  or  of 
a  spreading  peritonitis. 

Symptoms  of  perforating  wounds  of  the  stomach  unaccom- 
panied by  a  perforating  wound  of  the  abdominal  wall. — In  some 
of  these  cases  the  diagnosis  is  simple,  in  others  it  is  extremely  dif- 
ficult. Should  there  be  free  communication  between  the  stomach  and 
the  abdominal  cavity,  gas  will  find  its  way  into  the  peritoneum ;  this 
very  important  symptom  shows  itself  by  distinct  decrease  of  the 
liver  dullness,  although  the  abdomen  is  not  distended.  There  is  also 
extreme  collapse,  a  rapid  pulse,  a  peculiarly  anxious  countenance, 
and  rigidity  of  the  abdominal  muscles.  The  temperature  is  subnormal, 
the  breathing  is  entirely  thoracic,  and  the  skin  is  cold ;  there  is  fre- 
quently haematemesis. 

When,  however,  the  rupture  of  the  stomach  is  small,  is  situated  on 
the  posterior  surface,  or  takes  place  during  fasting,  the  symptoms  may  be 
slight  until  acute  peritonitis  sets  in.  An  important  help  in  arriving  at  a 
correct  estimation  of  the  state  of  affairs  is  the  condition  of  the  stomach  at 
the  time  of  injury  ;  suspicion  of  rupture  will  be  aroused  if  the  accident  has 
occurred  after  a  full  meal,  and  especially  if  there  is  also  blood-stained 
vomiting,  marked  thoracic  breathing,  and  an  amount  of  collapse  out  of 
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the  epigastrium  ;  the  first  part  of  the  duodenum,  the  pancreas,  the  liver. 
the  gall-bladder,  or  the  spleen,  may  suffer,  and  the  surgeon's  attention 
should  not  be  directed  solely  to  the  condition  of  the  stomach. 

2.  Of  rupture  of  the  stomach  without  perforation  of  the 
abdominal  wail.— An  exploratory  laparotomy  should  be  done  im- 
mediately in  all  cases  of  contusion  of  the  abdomen  in  which  the 
symptoms  appear  to  point  to  rupture  of  the  stomach,  and  after  a  lew 
hours  in  cases  in  which  a  contusion  of  the  abdominal  wall  is  accom- 
panied by  doubtful  symptoms  of  stomach  injury  which  steadily  increase 
in  severity.  If  the  collapse  in  the  latter  cases  shows  no  signs  of  improve- 
ment under  treatment  in  the  course  of  two  or  three  hours,  while  the 
abdominal  rigidity  increases— and  in  any  case  in  which  there  are  signs  of 
gas  free.in  the  abdomen — no  further  delay  is  permissible  and  the  abdomen 
should  be  opened  in  tlie  middle  line  ;  even  if  no  injury  is  found,  tlie 
patient  will  be  little  the  worse  for  the  exploration,  while  it  may  be  the 
means  of  saving  life  if  the  stomach  has  been  ruptured. 


't: 
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Should  no  perforation  of  the  stomach  be  found  and  should  there 
be  no  intraperitoneal  hamorriiage  or  rupture  of  the  liver  or  spleen. 
the  duodenum  sliould  he  examined  before  the  abdominal  wound  is 
closed.  The  condition  of  the  posterior  wall  of  the  stomach  should  always 
lie  ascertained  as  well  as  that  of  the  anterior,  as  injuries  may  occur  in 
this  situation  from  severe  blows  on  the  epigastrium  without  any  wound 
of  the  anterior  wall. 

Operation. — The  most  energetic  measures  must  be  taken  against  shock, 
and  rapidity  of  operation  and  a  warm  room  are  especially  important. 

The  incision  should  be  a  vertical  one,  about  an  inch  to  the  left  of  the 
middle  line,  reaching  from  the  xiphoid  cartilage  to  the  umbilicus.  As  a 
rule,  blood  and  gas  will  be  ajipareiit  immediately  the  jjeritoneum  is  opened 
if  the  stomach  has  been  ruptured.  If  a  rupture  is  found,  the  treatment 
has  two  main  objects — the  first,  to  prevent  further  extravasation  and  to 
repair  the  rent  in  tlie  wall  of  tlie  stomach,  and  the  second,  to  remove  the 
extravasated  contents  from  the  abdominal  cavity.  As  a  rule  it  is  best 
to  begin  with  the  repaur  of  the  wound  in  the  stomach  wall. 
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carried  away.  The  chief  of  these  recesses  are  the  space  between  the 
stomach  and  the  liver,  the  flank  on  either  side,  and  Douglas's  pouch,  as 
in  these  directions  the  more  solid  particles  will  gravitate  and  lodge.  The 
irrigation  should  be  continued  until  the  fluid  runs  out  clear.  The  assistant 
then  lets  go  the  edges  of  the  incision  and  the  bulk  of  the  fluid  escapes 
from  the  abdomen. 

(3)  Should  there  be  very  extensive  rupture  of  the  stomach  so  that  the  whole 
of  the  peritoneal  cavity  is  soiled,  and  should  the  extravasaied  material  contain 
coarse  particles  of  food  which  are  widely  distributed  over  the  peritoneal  cavity, 
it  will  be  necessary  to  carry  out  the  cleansing  of  the  abdomen  more 
thoroughly.  For  this  purpose  the  abdominal  incision  must  be  enlarged, 
so  that  it  reaches  almost  from  the  xiphoid  cartilage  to  the  pubes,  and  the 
intestines  must  be  turned  out  of  the  abdominal  cavity  on  to  hot  cloths  spread 
on  the  abdomen  to  receive  them.  This  empties  the  abdominal  cavity, 
which  can  then  be  mopped  up  and  flushed  out  extremely  rapidly,  Douglas's 
pouch  and  the  lumbar  region  being  thus  rendered  perfectly  accessible.  The 
coils  of  intestine  should  then  be  spread  out  upon  the  clotlis  on  the  front 
of  the  abdomen  and  examined  coil  by  coil  as  quickly  as  possible,  being 
flushed  with  hot  normal  saline  solution  (105°  F.)  under  fair  pressure  from 
the  nozzle  of  an  irrigator  as  this  is  done.  All  foreign  material  is  thus 
removed  and  solid  particles  are  caught  upon  the  abdominal  cloths  as  they 
are  washed  off  the  intestines  and  are  thus  not  likely  to  infect  other  portions 
of  the  peritoneum.  The  whole  operation  of  evisceration  must  be  done 
rapidly,  and  it  is  well  at  the  same  time  to  inject  saline  solution  into  each 
axilla  unless  the  intravenous  method  of  inducing  anaesthesia  (see  p.  32) 
is  being  used.  If  the  surgeon  is  alarmed  at  the  severity  of  the  collapse 
previous  to  the  operation  and  hurries  imduly  over  the  cleansing  of  the 
abdomen  or  performs  it  in  a  perfunctory  manner,  he  will  lose  patients  who 
might  otherwise  be  saved  by  a  more  thorough  and  deliberate  procedure. 
There  can  be  no  doubt  that  this  method  of  evisceration  adds  to  the  shock  ; 
but  against  this  must  be  placed  the  facts  that  these  patients  are  otherwise 
certain  to  die  of  peritonitis  in  a  day  or  two  and  that  this  method  offers 
them  practically  the  only  chance. 

We  do  not  wish  to  imply  that  evisceration  should  be  practised  in  all 
cases  of  widespread  infection  of  the  general  peritoneal  cavity.  When 
the  material  in  the  peritoneal  cavity  is  fluid  and  does  not  contain  large 
solid  lumps  and  masses,  the  procedures  already  detailed  (vide  supra) 
will  probably  do  all  that  is  required  and  certainly  with  less  shock.  When, 
however,  solid  masses  of  potato,  meat,  or  other  material,  are  widely 
distributed  over  the  abdomen  and  are  not  likely  to  escape  with  the  fluid 
employed  for  flushing,  the  more  thorough  method  of  cleansing  by 
evisceration  must  be  employed. 

Closure  of  the  abdominal  wound, — The  abdomen  is  closed  in  the  usual 
way,  through-and-through  stitches  and  not  buried  ones  being  employed 
(see  p.  219)  ;  but  before  doing  this,  the  question  will  arise  as  to  whether 
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to  those  applying  to  the  cases  unaccompanied  by  a  wound  of  the  abdominal 
wall,  and  ^  it  is  considered  to  be  necessary  it  should  be  effected  in  a 
similar  manner  (vide  supra). 

In  the  case  of  gunshot  injuries  of  the  abdomen  in  military  practice  it 
may  be  well  to  avoid  operation  in  many  cases  on  account  of  the  difficulties 
of  carrying  out  asepsis,  but  in  civil  practice  we  do  not  think  that  the  old 
rule  demanding  immediate  operation  for  all  cases  of  suspected  injury  to 
the  viscus  should  be  departed  from  ;  the  patient  can  be  attended  to  at 
once,  and  everything  that  is  needful  will  be  at  hand. 

After-treatment, — An  enema  containing  hot  coffee  (2  ozs.),  brandy 
(i  oz.),  beef-tea  (i  oz.),  and  liquor  strychninae  (nix),  and  an  injection 
of  morphine  (gr.  J)  may  be  given  as  soon  as  the  patient  is  put  back  to 
bed  if  the  shock  is  severe.  Subcutaneous  saline  infusions  will  be 
required  under  similar  circumstances,  or  continuous  rectal  proctoclysis 
in  the  less  severe  cases  (see  Vol.  I.  p.  115).  This  helps  to  alleviate 
the  intense  thirst  from  which  these  patients  often  suffer. 

There  is  no  reason  to  abstain  from  feeding  the  patient  by  the  mouth 
as  soon  as  the  anaesthetic  vomiting  has  ceased.  The  food  must  be  fluid 
at  first,  but  in  a  very  short  time  semi-solids  may  be  given,  and  the  patient 
may  be  allowed  solid  food  in  about  a  week. 

These  patients  should  always  be  placed  in  the  '  Fowler  position  ' 
after  the  operation— that  is  to  say,  they  should  be  propped  almost 
bolt  upright  in  bed  so  that  all  fluids  may  gravitate  downwards  to  the 
pelvis,  and  the  diaphragm  may  not  be  hampered.  Fig.  91  shows 
how  this  position  can  be  efficiently  maintained  without  fatigue  to 
the  patient.  In  most  cases  they  can  be  placed  in  this  position  at 
once,  but  if  the  shock  is  severe,  the  recumbent  position  may  be  necessary 
for  some  hours. 

Morphine  may  be  required  for  pain  or  restlessness  during  the  first  few 

days,  but  it  should  not  be  employed  unless  it  is  distinctly  indicated,  as  it 

disorders  the  digestion  and  may  cause  much  trouble  with  the  bowels. 

For  mere  restlessness,  as  apart  from  pain,  such  drugs  as  aspirin  (gr.  x),  the 

bromides  of  ammonium  and  potassium,  and  chloral  hydrate  are  more 

suitable.    The  regulation  of  the  bowels  must  be  carefully  attended  to. 

It  is  of  the  first  importance  that  flatulent  distension  should  be  avoided. 

After  the  first  twenty-four  hours  calomel,  in  doses  of  one-quarter  grain, 

may  be  administered  every  hour  until  an  action  has  resulted  or  five 

grains  have  been  taken.     In  other  cases  a  dram  of  phosphate  of  soda 

every  three  hours  acts  better.    The  subsequent  regular  evacuation  may 

be  ensured  by  doses  of  cascara  evacuant,  infusion  of  senna-pods,  or 

other  mild  aperients  ;    later,  liquid   paraffin  (Jss.)  may  be  given  night 

and  morning. 

When  the  abdominal  wound  has  been  closed  without  drainage,  no 

belt  is  required,  and  the  patient  may  be  allowed  to  get  up  at  the  end  of 

about  tlu-ee  weeks  wearing  a  firm  abdominal  bandage,  which  shoidd  be 
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in  women  also,  especially  in  lunatics  or  extremely  hysterical  subjects, 
balls  of  hair,  sometimes  of  enormous  size,  may  form  in  the  stomach  as  the 
result  of  the  practice  of  constantly  biting  the  ends  of  the  hair.  When  a 
large  body  reaches  the  stomach,  its  escape  may  be  difficult  on  account 
of  its  size  or  its  shape.  Bodies  with  sharp  points  which  penetrate  the 
stomach  walls  and  may  cause  ulceration  and  perforation  are  particularly 
dangerous. 

The  presence  of  a  foreign  body  of  this  kind  is  usually  easily  recognised. 
In  the  first  place  the  history  of  the  case  is  often  quite  clear ;  no  mistake 
can  well  be  made  when  the  patient  swallows  a  toothplate,  or  a  public 
performer  swallows  a  knife,  while  the  history  is  also  usually  clear  in  the 
case  of  lunatics.  In  addition  to  this,  there  are  the  local  symptoms,  such 
as  constant  pain  and  tenderness  on  palpation,  and  sometimes  there  is  a 
swelling  to  be  felt  in  the  stomach  ;  in  a  large  number  of  cases  the  X-rays 
will  determine  the  existence  of  a  foreign  body  and  its  situation. 

TREATMENT.— (a)  Of  small  smooth  bodies,— For  small  foreign 
bodies,  such  as  those  usually  swallowed  by  children,  all  that  is  necessar>' 
is  to  facilitate  their  passage  along  the  alimentary  canal.  For  this  purix)se 
it  has  long  been  the  custom  to  administer  tenacious  substances,  such  as 
porridge,  thick  rice-pudding,  or  figs,  with  the  object  of  filling  up  any 
crevices  in  the  foreign  body,  and  so  converting  it  into  a  smooth  object 
which  can  pass  along  the  alimentary  canal  with  the  least  possible  amount 
of  irritation. 

(b)  Of  large  bodies. — When  the  body  is  too  large  to  pass  through  the 
pylorus,  it  will  give  rise  to  much  distress,  and  if  it  should  possess  sharp 
points  or  edges,  there  is  serious  risk  of  ulceration  and  perforation ;  its 
removal  is  therefore  urgently  called  for. 

Gastrotomy. — If  performed  as  soon  as  it  is  evident  that  the  foreign 
body  will  not  pass  safely  along  the  alimentary  canal,  gastrotomy  is  very 
simple  and  safe,  whereas  the  risk  is  considerable  if  it  is  delayed  tmtil  the 
foreign  body  has  set  up  inflammatory  changes  in  the  stomach  wall.  An 
incision  should  be  made  a  little  to  the  left  of  the  middle  line,  commencing 
on  a  level  with  the  tip  of  the  xiphoid  cartilage  and  running  vertically 
downwards  for  about  four  inches.  The  method  of  opening  the  abdomen 
has  already  been  described  (see  p.  215).  If  the  stomach  does  not  present 
at  once  on  incising  the  peritoneum  and  separating  the  edges  of  the 
abdominal  wound,  it  will  be  necessary  to  push  down  the  great  omentum 
and  the  transverse  colon,  when  the  stomach  will  come  into  view,  and  there 
will  be  no  difficulty  in  making  out  the  position  of  the  foreign  body  ;  the 
portion  of  the  stomach  containing  it  should  be  pulled  out  of  the  wound 
and  packed  off  with  abdominal  cloths. 

The  next  step  is  to  oj^en  the  stomach,  and  the  best  situation  for  this 
incision  is  on  the  anterior  surface  about  midway  between  and  parallel 
to  the  two  curvatures  ;  here  the  vessels  are  smallest  and  there  is  conse- 
quently less  bleeding,  whilst  the  incision  lies  on  the  surface  of  the  exposed 


CHAPTER  XVII. 

GASTRIC   ULCER. 

Simple  ulcer  of  the  stomach  occurs  much  more  frequently  in  women  than 
in  men.  The  usual  age  of  those  suffering  from  it  is  between  twenty 
and  forty  in  women,  while  in  men  the  average  is  ten  years  later ;  it  may, 
however,  occur  up  to  an  advanced  period  of  Ufe.  The  ulcer  is  most 
common  upon  the  posterior  wall  and  lesser  curvature  of  the  stomach 
near  the  pyloric  end.  It  is  said  that  in  not  more  than  5  per  cent,  of  all 
the  cases  is  the  ulcer  situated  upon  the  anterior  wall,  but  on  the  other  hand, 
something  like  80  per  cent,  of  all  the  fatal  perforations  following  ulcer 
occur  in  that  situation.  As  a  rule  the  ulcer  is  single  ;  it  is  rare  for  more 
than  two  to  coexist,  and  sometimes  an  ulcer  occurs  in  the  duodenum  as 
well  as  in  the  stomach.  The  ulcer  itself  is  usually  round  or  oval,  but  it  may 
be  irregular  in  outline,  either  from  extension  of  the  original  ulcer  or  from 
the  confluence  of  isolated  ones.  The  edges  are  quite  clean-cut,  and  the 
ulceration  may  only  involve  the  superficial  portion  of  the  mucous  mem- 
brane, or  the  submucous  and  muscular  coats  may  be  entirely  destroyed. 
There  is  no  constant  relation  between  the  depth  of  the  ulcer  and  its  size  ; 
a  small  ulcer  may  penetrate  deeply,  and  vice  versd.  When  the  ulcer  is 
of  recent  development,  the  stomach  walls  in  its  immediate  vicinity  are 
not  much  altered ;  when,  however,  it  has  lasted  for  a  long  time,  there 
may  be  extensive  induration,  giving  rise  to  characters  often  mistaken  for 
malignant  growth — the  so-called  *  leather-bottle  stomach  '  (see  p.  253). 
The  rest  of  the  stomach  is  usually  normal  except  that  the  pylorus  is 
unduly  contracted. 

We  may  also  refer  to  those  cases  in  which  hsematemesis  occurs,  but 
in  which  the  mucous  membrane  when  examined  during  life,  shows  no 
definite  ulcer ;  in  these  the  blood  appears  to  ooze  continuously  and  in 
large  quantities  from  minute  erosions  or  abraded  surfaces  scattered  over 
the  mucous  membrane  of  the  stomach  or  gathered  together  into  groups. 
In  other  cases  very  minute,  almost  pin-point  ulcers  are  present  extending 
deeply,  and  exposing  the  small  submucous  arteries ;   these  two  causes 
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of  the  stomach  are  interfered  with  or  not.  When  the  ulcer  is  situated 
near  the  pyloric  orifice  and  is  of  any  considerable  size,  the  contraction 
during  healing  narrows  the  pylorus  and  interferes  with  the  passage  of 
food  through  it ;  this  stenosis  may  progress  to  such  an  extent  as  to 
obliterate  the  pylorus  almost  completely.  The  stomach  in  consequence 
becomes  dilated,  and  the  symptoms  of  a  dilated  stomach  are  present  in 
addition  to  those  of  gastric  ulcer. 

Dilatation  of  the  stomach  is  a  frequent  accompaniment  of  gastric  ulcer 
at  some  period  of  its  coxuse.  In  the  slight  cases  this  dilatation  may  arise 
from  the  spasm  of  the  pylorus,  which  commonly  accompanies  a  gastric 
ulcer.  It  is  usually  due,  however,  to  cicatricial  narrowing  following  upon 
the  contraction  of  an  ulcer  in  the  vicinity  of  the  pylorus,  or  to  perigastric 
adhesions.  The  dilatation  of  the  stomach  in  such  circumstances  is  a 
result  of  obstruction  to  the  passage  of  food. 

As  the  ulcer  deepens,  the  peritoneal  coat  covering  its  base  becomes 
inflamed,  and  adhesions  may  occur  between  the  stomach  and  other 
parts,  and  interfere  with  the  functions  of  the  organ  by  their  contraction. 
This  perigastritis  is  frequent  in  ulcers  that  have  extended  deeply  into 
the  coats  of  the  stomach,  and  is  of  great  importance,  partly  because  it 
interferes  with  the  movements  of  the  organ  and  partly  because  it  may 
act  beneficially  in  affording  some  protection  against  perforation. 

The  exact  effects  of  perigastritis  will  depend  upon  the  situation  of 
the  ulcer  ;  thus,  when  thfe  latter  is  situated  in  close  proximity  to  some 
other  organ  adhesion  will  occur,  whilst,  if  it  be  on  the  anterior  surface, 
cicatricial  bands  are  likely  to  form.  Adhesions  are  most  frequent  when 
the  ulcer  is  at  the  pylorus,  which  may  then  become  attached  to  the 
under  surface  of  the  liver,  the  gall-bladder,  or  the  bile  duct,  and  may 
become  so  distorted  that  the  passage  of  the  gastric  contents  through  it  is 
greatly  interfered  with.  Similarly,  an  ulcer  on  the  posterior  surface 
causes  the  stomach  to  become  adherent  to  the  pancreas.  Adhesions 
may  also  occur  with  the  omentum,  the  transverse  colon,  or  the  diaphragm  ; 
they  are  not  so  common  when  the  ulcer  is  on  the  anterior  surface,  and 
this  explains  the  fact  that  an  ulcer  in  that  situation  is  the  most  common 
cause  of  fatal  perforation. 

The  perigastritis  occurring  in  connection  with  extensive  ulcers  on  the 
anterior  surface  of  the  stomach  may  cause  much  distortion  as  healing 
occurs  from  contraction  of  the  inflammatory  material  upon  the  peritoneal 
surface.  This  may  give  rise  to  a  constriction  passing  from  the  upper 
border  of  the  stomach  to  the  lower  and  producing  the  so-called  '  hour-glass 
contraction ' ;  the  stomach  is  divided  into  two  cavities  with  a  passage 
of  varying  calibre  between  them.  As  a  result,  the  cardiac  portion  of  the 
stomach  may  become  dilated  to  such  an  extent  that  the  condition  may 
not  be  diagnosed,  the  case  appearing  to  be  one  of  contraction  of  the  pylorus 
rather  than  an  hour-glass  contraction  of  the  stomach.  Some  authors 
limit  the  term  hour-glass  contraction  to  its  strict  meaning — ^namely,  a 
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of  the  ulcer  may  be  obtained  by  noticing  the  position  of  greatest  ease  ;  for 
example,  if  the  dorsal  position  is  the  most  comfortable,  the  probability 
is  that  the  ulcer  is  situated  on  the  anterior  wall  of  the  stomach  ;  if  lying 
on  the  right  side  gives  most  ease,  it  is  probable  that  the  ulcer  is  near  the 
cardiac  end  and  vice  versd.  The  pain  is  in  the  middle  line,  and  when  the 
ulcer  is  near  the  cardiac  end  of  the  stomach  it  is  generally  complained  of 
in  the  upper  part  of  the  epigastrium  ;  when  it  is  at  the  centre  of  the  viscus, 
it  is  near  the  middle,  and  when  at  the  pyloric  end,  at  the  lower  part  of  the 
same  region.  When  the  ulcer  is  on  the  anterior  wall,  there  is  marked 
tenderness  in  the  epigastrium ;  when  on  the  posterior  surface,  the 
tender  spot  is  to  the  left  of  the  last  dorsal  spine. 

Vomiting  commonly  occurs  at  some  period  in  the  course  of  a  gastric 
ulcer,  but  its  diagnostic  importance  is  comparatively  slight  as  it  occurs 
so  frequently  in  many  other  affections.  If  present  it  generally  sets 
in  some  considerable  time  after  food.  It  is  invariably  present  when 
an  ulcer  in  the  region  of  the  pylorus  has  cicatrised  and  the  stomach  has 
undergone  dilatation,  and  then  large  quantities  of  food  in  a  state  of 
decomposition  and  undergoing  yeasty  fermentation  are  vomited  at 
irregular  and  infrequent  intervals. 

Bleeding  is  the  most  certain  sign  of  ulcer  of  the  stomach,  but  it  may  be 
entirely  absent,  and  even  its  presence  is  not  certain  evidence  of  the  presence 
of  a  visible  ulcer  (see  p.  252).  When  it  is  slight  it  is  dangerous,  more 
from  the  anaemia  produced  by  the  constant  recurrence  of  the  bleeding 
than  from  the  actual  loss  of  blood  at  any  given  time.  In  other  cases  the 
haemorrhage  is  very  grave  and  the  patient  may  actually  die  from  loss  of 
blood,  although  this  is  very  rare.  Haemorrhage  from  the  stomach  may 
occur  in  malignant  disease  and  in  other  conditions  such  as  cirrhosis  of  the 
liver,  but  the  occurrence  of  occasional  attacks  of  haemorrhage  from  the 
stomach  accompanied  by  pain  and  vomiting  in  a  young  chlorotic  woman 
is  almost  pathognomonic  of  a  gastric  ulcer. 

Hyper-acidity  of  the  gastric  contents  due  to  an  excess  of  free  hydrochloric 
acid,  is  an  almost  constant  feature  in  the  acute  stages  of  the  affection,  but 
is  not  diagnostic  in  itself  and  is  not  invariably  present. 

TREATMENT. — In  the  early  stages,  the  treatment  is  essentially  a 
matter  for  the  physician,  but  when  the  disease  is  established  surgical 
measures  are  being  adopted  in  an  increasing  nimiber  of  cases  and  often 
with  the  greatest  benefit.  We  may  summarise  the  chief  circumstances 
under  which  the  surgeon  may  be  called  in  : — 

1.  When  the  symptoms  are  long-continued  and  do  not  yield  to  medical 
treatment,  and  particularly  when  profound  anaemia  is  resulting  from  the 
repeated  haemorrhages. 

2.  To  arrest  haemorrhage  that  threatens  life. 

3.  When  perforation  has  occurred.  '*" 

4.  To  treat  a  sub-phrenic  abscess. 

5.  To  relieve  constriction  of  the  pylorus  or  an  hour-glass  contraction. 
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Before  beginning  rectal  feeding  the  lower  bowel  should  be  emptied  and  cleansed 
by  the  administration  of  a  copious  warm- water  injection ;  at  least  an  hour  must 
then  elapse  before  the  nutrient  enema  is  introduced. 

The  best  position  for  the  patient  is  lying  on  the  left  side  with  the  pelvis  slightly 
raised  on  a  pillow  placed  under  the  hips.  A  long  soft  rubber  oesophageal  tube  is 
greased  (glycerine  must  not  be  used)  and  carefully  passed  from  six  to  twelve  inches 
into  the  bowel ;  to  the  end  of  the  tube  a  glass  funnel  is  attached,  and  into  it  the 
enema  (warmed  to  99°  F;)  is  poured.  For  the  first  ten  minutes  after  the  introduction 
of  the  enema  the  nates  should  be  pressed  together  with  a  towel,  and  the  patient 
ought  to  remain  undisturbed  for  an  hour. 

The  pressure  under  which  the  fluid  is  introduced  should  not  exceed  that  due  to  a 
column  of  water  two  feet  high ;  the  fluid,  flowing  in  slowly,  finds  its  way  into  the 
sigmoid  flexure  and  the  descending  colon,  and  therefore  does  not  excite  the  desire  to 
evacuate.  This  avoidable  complication  is  often  due  to  a  sudden  distension  of  the 
rectum  which  usually  occurs  if  the  injection  be  shot  into  the  bowel  with  a  S3rringe. 

The  volume  and  exact  composition  of  the  enema  must  depend  upon  the  state 
of  the  mucous  membrane  of  the  large  intestine.  It  is  generally  desirable  to  intro- 
duce at  least  two  and  a  half  ounces  (80  grms.)  of  proteid,  three  and  a  half  ounces 
(100  grms.)  of  carbohydrate,  and  five  drams  (20  grms.)  of  fat  per  diem.  This,  if 
50  per  cent,  were  absorbed,  would  represent  a  quarter  of  the  energy  required  by  a 
patient  lying  in  bed  in  a  room  at  62°  F. 

The  constituents  of  the  enema  must  be  unirritating  and  easily  absorbed ;  the 
following  have  been  used  with  success  and  are  usually  retained  without  trouble  : — 


Glucose 

5vj. 

Albumose '     . 

5ij. 

Ox  serum    . 

5v. 

Milk 

5iv. 

Milk       . 

5vij. 

Milk  . 

5ij. 

Starch  (raw) 

5J- 

Glucose  or  Starch 

3vj. 

Salt  . 

3ss. 

Sextis  horis. 

Sextis  horis. 

Sextis  horis. 

Occasionally  it  is  found  that  the  addition  of  a  few  minims  of  liquor  pancreaticus 
improves  absorption,  but  this  preparation  must  not  be  added  to  an  enema  containing 
more  than  10  per  cent,  of  starch,  lest  the  mucous  membrane  be  irritated  by  the  strong 
solution  of  sugar  which  would  be  rapidly  formed.  The  proteids  in  eggs  and  milk 
are  not  so  readily  absorbed  as  those  in  serum,  but  the  latter  has  been  known  on  rare 
occasions  to  give  rise  to  slight  urticaria.  The  prolonged  administration  of  albumose 
may  lead  to  colitis. 

Nutrient  enemata  must  not  be  stopped  if  the  first  few  be  returned ;  a  tolerance 
is  often  established  after  two  or  three  have  been  given.  If,  however,  tolerance  be 
not  established,  an  ounce  of  red  wine  added  to  the  enema  has  frequently  been  found 
to  produce  the  desired  result. 

If  no  formula  proves  satisfactory,  even  when  only  three  ounces  are  introduced  at 
a  time,  recourse  must  be  had  to  a  small  boiled  starch  enema  (i  oz.)  containing  ten  to. 
twenty  minims  of  tincture  of  opium  followed  an  hour  later  by  a  nutrient  injection. 

The  rectum  must  be  washed  out  daily  with  an  enema  of  warm  normal  saline. 
Nutrient  suppositories  cannot  be  recommended,  for,  even  if  they  were  absorbed, 
more  than  sixty  would  be  required  daily  to  supply  the  necessary  energy. 

The  absorption  of  fat  is  found  to  be  so  variable  a  factor  in  different  individuals 
that  it  is  often  wise  to  adopt  a  supplementary  method  of  administering  it  when 
prolonged  abstinence  from  oral  feeding  is  indicated.  An  ounce  or  two  of  sterile  olive 
oil  may  be  injected  into  the  subcutaneous  tissue  of  the  groin  every  second  day.  No 
untoward  effects  follow  this  procedure,  whilst  the  fat  thus  introduced  is  slowly 
utilised  and  may  materially  diminish  the  fall  in  the  weight  of  the  patient. 


'  Witte's  peptone. 
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Advantages  of  the  different  methods, — Both  the  anterior  and   posterior 
operations  are  suitable  in  certain  cases.    The  anterior  operation  is  the 
easier  and  involves  less  disturbance  of  the  parts  than  the  posterior.     It  is 
especially  suitable  for  cases  in  which  the  ulcer  is  extensive  and  situated 
on  the  posterior  wall  and  the  stomach  is  bound  down  to  the  pancreas 
or  other  surrounding  structures.     It  may  also  be  employed  when  the 
patient  is  very  ill  and  it  is  of  importance  to  disturb  the  parts  as  little  as 
possible.     Further,  when  an  ulcer  has  been  excised  from  the  anterior 
surface  of  the  stomach,  it  may  be  advisable  in  some  cases  to  utilise  the 
opening  so  formed  for  the  purpose  of  a  gastro-jejunostomy,  and  in  that 
case  the  anterior  operation  is  performed.     The  chief  objections  urged 
against  the  anterior  operation  are  that  kinking  is  apt  to  occur  at  the 
junction  with  the  stomach,  that  if  the  colon  becomes  distended  or  if  much 
fat  is  deposited  in  the  omentum, 
the  limbs  of  the  small  intestine  may 
be  unduly  compressed  or  vice  versa 
that  the  small  intestine  may  com- 
press the  colon,  that  hernia  may 
occur    under    the    loop   of   small 
intestine,  and  that  '  peptic  ulcer '  of 
the  jejunum  is  more  apt  to  occur 
after  it  than   after    the  posterior 
form.     The    first    two   conditions 
may     give     rise     to     regurgitant 
vomiting  or  the  formation  of  the 
'  vicious    circle '  ;    and  with   the 
M™DD^7F^'pIR™ll"o'G*s^l^o-J™'sMTOll'Y.     view  of  avoiding  that  occurrence. 

Tie  doltai  Uds  iodicaM  Uk  dinelioo  in  which  the       ^fje    general    rule    is    UOt     Onlv    tO 
•m»lllateatii»(I)tac»ni«l.    Tbuin  1)  the  pculerioc  "  ..   ■  ,■  . 

eutro-jejunoitoiny, » i>  ths  Rtro-caiic.  and  i  the  counect  the  Small  mtestuie  to  tlie 
C%"='^^b'™i>l'Sa^S^.'™*'*"'^  Stomach  but  also  to  connect  the 
two  limbs  before  they  turn  up 
over  the  colon,  or  else  to  perform  Roux's  Y-operation,  which  is 
described  on  p.  271.  It  was  with  the  view  of  avoiding  these  troubles 
and  also  those  incident  to  the  posterior  operation  that  gastro-duode- 
nostomy  was  introduced  by  Kocher.  This  operation  is  described  on 
p.  278,  but  we  may  say  here  that  it  has  not  been  taken  up  very  much, 
chiefly  no  doubt  because  many  ulcers  are  situated  at  or  near  the 
pyloric  orifice. 

In  spite,  however,  of  the  objections  mentioned  above,  the  anterior 
operation  still  has  its  place  under  certain  circumstances  and  must 
not  be  altogether  cast  aside.  In  our  opinion,  however,  the  retro-colic 
variety  is  unreliable  and  not  to  be  recommended,  as  strangulation  of 
the  jejunum  is  very  apt  to  occur  at  the  aperture  through  which  the 
loop  has  to  pass  in  order  to  reach  the  anterior  surface  of  the  stomach  ; 
if  this  aperture  be  made  sufficiently  large  to  avoid  all  possible  danger 
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and  the  operation  has  proved  so  very  unsatisfactory  under  such  circum- 
stances that  it  is  becoming  the  rule  not  to  perform  it  when  the  pylorus  is 
quite  patent,  or,  if  it  is  done,  to  take  steps  to  constrict  the  pylorus.  It  has 
been  found  in  experiments  on  animals,  that  when  the  pyloric  orifice  is 
patent,  it  is  only  in  a  small  proportion  of  cases  that  the  stomach  contents 
pass  directly  down  the  efferent  limb  of  the  intestine  ;  in  some  they 
still  pass  through  the  pylorus  and  re-enter  the  stomach  through  the 
anastomotic  opening,  in  others  exactly  the  opposite  occurs,  and  in  others 
again  they  pass  into  the  afferent  limb  through  the  anastomotic  opening 
and  then  regurgitate  into  the  stomach  through  the  same  opening.  The 
conclusion  seems  to  be  that  when  gastro-jejunostomy  is  performed  and 
the  pylorus  is  patent,  either  that  orifice  must  be  constricted  by  stitches 
applied  outside  it  or  Roux's  Y-shaped  anastomosis  or  a  lateral  anasto- 
mosis between  the  limbs  of  the  intestine  should  be  employed. 

Other  causes  of  a  '  vicious  circle '  are  connected  with  some  error  in  the 
technique  of  the  anastomosis,  e.g.  the  formation  of  a  spur  at  the  point  where 
the  efferent  limb  leaves  the  opening,  the  occurrence  of  a  kink  in  the 
intestine  beyond,  the  presence  of  a  long  loop  before  the  anastomotic 
opening  which  may  become  twisted  on  itself,  or  a  twist  in  the  efferent 
loop ;  lastly  the  opening  made  in  the  meso-colon  in  order  to  permit  of 
the  application  of  the  jejunum  to  the  posterior  wall  of  the  stomach  may 
be  too  small  or  may  not  be  properly  fixed,  and  may  constrict  the  intestine. 
The  introduction  of  the  *  no-loop '  method  has  obviated  some  of  these 
difficulties  to  a  considerable  extent ;  twisting  of  the  intestine  on  the 
proximal  side  of  the  anastomotic  opening  is  no  longer  possible  and  kinks 
at  or  beyond  the  opening  should  not  occur. 

Perhaps  the  most  common  cause  of  the  condition  is  the  formation  of  a 
spur  in  the  intestine  at  the  site  of  anastomosis,  which  guides  the  contents 
of  the  afferent  loop  into  the  stomach  and  prevents  them  from  passing  along 
the  intestinal  tract.  This  spur  also  makes  it  easier  for  the  stomach  to 
expel  its  contents  into  the  duodenum  than  along  the  ileum.  The  dilata- 
tion of  the  duodenal  loop  that  follows  this  backward  propulsion  of  the 
stomach  contents  still  further  displaces  the  spur,  so  that  it  may  ultimately 
act  as  a  valve  and  completely  occlude  the  efferent  loop.  Another  cause 
of  the  affection  is  an  unduly  long  loop  between  the  pylorus  and  the  anasto- 
motic opening.  When  there  is  any  considerable  interval  between  the 
end  of  the  duodenum  and  the  anastomotic  opening,  the  weight  of  the 
loop  when  filled  with  bile  and  pancreatic  secretion  tends  to  cause  such  an 
acute  kinking  at  the  stomach  orifice  that  the  bile  cannot  find  its  way  into 
the  ileum.  A  third,  and  most  important,  cause  met  with  in  the  posterior 
form  of  the  operation,  is  an  insufficient  opening  in  the  transverse  meso-colon, 
or  imperfect  attachment  of  the  edges  of  this  opening  to  the  stomach.  If 
the  edges  are  imperfectly  attached  to  the  stomach,  the  meso-colon  may  slip 
downwards  when  the  operation  has  been  completed,  and  thenarrow  opening 
in  it  constricts  both  the  afferent  and  efferent  loops,  squeezing  them  together 
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way  to  prevent  this  is  by  the  administration  of  turpentine  enemata  and 
aperients  and  the  frequent  use  of  the  flatus  tube.  By  the  end  of  the 
third  week  the  patient  may  be  allowed  to  get  up  and  may  be  considered 
well.    For  full  details  of  after-treatment,  see  p.  209. 

Treatment  of  complications  arising  after  the  operation.— 
Of  Bleeding  :  This  is  usually  the  first  complication  to  manifest  itself. 
Occasionally,  severe  bleeding  may  occur  during  the  course  of  the  opera- 
tion itself,  but  this  is  always  easily  arrested  by  ligature.  The  most 
serious  form  of  bleeding  met  with  in  connection  with  this  operation 
occurs  within  a  very  short  time  of  the  completion  of  the  operation 
and  is  due  to  oozing  from  an  unsecured  vessel  at  the  site  of  anastomosis. 
There  is  an  impression  prevalent  that  this  complication  is  more  common 
since  the  introduction  of  the  large  clamp  for  the  posterior  operation.  The 
clamp  prevents  any  bleeding  at  the  time  that  the  sutures  are  inserted, 
but  if  the  inner  or  hemostatic  suture  has  been  at  all  carelessly  applied, 
bleeding  may  occur  when  the  clamp  is  released,  and  will  not  be  noticed 
owing  to  completion  of  the  anastomosis.  The  first  warning  the  siu'geon 
generally  has  is  the  alarming  pallor  of  the  patient,  who  becomes  faint  after 
the  operation  and  vomits  large  quantities  of  blood,  subsequently  also 
passing  altered  blood  per  rectum. 

This  condition  is  alarming  and  really  dangerous  and  should  not  occur 
if  due  care  be  taken  over  the  operation.  There  is  a  tendency  in  some 
quarters  to  look  upon  the  operation  as  one  that  should  be  performed  with 
great  rapidity,  and  the  natural  result  of  undue  hurry  is  to  insert  a  faulty 
haemostatic  inner  suture.  If  this  suture  picks  up  mucous  membrane, 
submucous  tissue,  and  the  sero-muscular  coats  each  time  the  needle  is 
inserted,  if  it  is  evenly  spaced  and  drawn  uniformly  tightly  everywhere 
as  it  is  introduced,  there  should  be  no  risk  of  any  recurrent  bleeding.  To 
make  sure,  we  always  relax  the  blades  of  the  clamp  for  a  few  moments, 
after  the  posterior  half  of  the  sutiwe  has  been  inserted,  and  again  just 
before  the  suture  is  completed.  The  surgeon  is  thus  enabled  to  see  at 
once  if  his  suture  has  arrested  the  bleeding  or  not.  If  it  has  not,  the 
bleeding  point  should  be  clamped  and  tied.  It  is  possible  that  the  recent 
appearance  of  this  complication  may  be  due  to  the  practice  of  cutting  away 
a  considerable  quantity  of  the  mucous  membrane  of  the  stomach  and 
jejunum.  Removal  of  a  small  elliptical  portion  of  both  is  undoubtedly 
helpful  as  facilitating  accurate  suture ;  but  if  a  large  area  is  excised,  the 
cut  edge  of  the  mucous  membrane  may  somewhere  retract  and  may  not  be 
taken  up  in  the  haemostatic  suture  ;  bleeding  is  then  very  liable  to  occur. 

If  the  complication  occurs,  the  patient  should  be  placed  bolt  upright 
in  bed  with  an  ice-bag  to  the  epigastrium,  and  made  to  swallow  small 
pieces  of  ice,  so  that  they  may  be  carried  direct  to  the  seat  of  bleeding. 
Gallic  acid  and  pil.  saponis  co.,  or  pil.  plumbi  c.  opio,  may  be  given,  and 
adrenalin  chloride  may  also  be  tried.  Unfortunately  the  existence  of 
bleeding  is  usually  not  discovered  until  a  large  quantity  of  blood  has  been 
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by  doing  this  the  vertical  measurement  of  the  stomach  may  actually 
be  increased  so  that,  even  allowing  for  some  contraction  subsequently, 
the  sectional  lumen  of  the  viscus  will  not  be  diminished. 

When  the  ulcer  is  not  excised,  but  the  base  is  thinned  and  perforation 
is  probable,  it  should  be  infolded  by  a  series  of  Lembert's  sutures — as  is 
done  in  some  cases  of  perforated  or  actively  bleeding  ulcers  (see  p.  286) — 
and  a  gastro-jejunostomy  performed,  the  pylorus  being  narrowed  by 
stitches  if  it  is  not  already  contracted. 


TREATMENT   OF  ACTIVE   GASTRIC  HAEMORRHAGE. 

The  surgeon  is  not  infrequently  called  in  to  treat  this  condition.  In 
connection  with  operation  under  these  circumstances,  it  is  well  to  bear 
in  mind  that  bleeding  in  cases  of  gastric  ulcer  is  very  rarely  fatal  per  se, 
however  profuse  it  may  be  for  the  moment,  and  that  most  cases  of  active 
haemorrhage  from  a  gastric  ulcer  can  be  checked  by  purely  medical 
means  and  the  bleeding  does  not  necessarily  recur.  Further,  if  the 
haemorrhage  is  severe  enough  to  endanger  the  patient's  life,  this  danger 
will  be  enormously  increased  by  operative  interference,  and  the  resulting 
shock  may  be  sufficient  to  bring  about  a  fatal  termination.  Lastly  it 
may  be  by  no  means  easy  to  find  the  source  of  haemorrhage,  or  to  treat 
it  appropriately  when  found. 

The  source  of  the  haemorrhage  may  vary  considerably.  Thus  it  may 
come  from  large  vessels  such  as  the  coronary  or  gastro-epiploic  arteries,  or 
only  a  small  branch  may  be  involved.  On  the  other  hand,  the  bleeding 
may  not  be  derived  from  any  large  vessel  at  all,  but  may  come  from 
superficial  erosions  of  the  mucous  membrane,  the  oozing  from  which  is 
exceedingly  difficult  to  check.  We  therefore  recommend  that  operative 
interference  should  only  be  undertaken  on  account  of  haemorrhage  pure 
and  simple,  when  the  bleeding  is  so  severe  as  to  threaten  the  patient's 
life  if  it  continues  any  longer,  and  only  after  attempts  to  check  it  by 
medical  measures  have  proved  unavailing. 

In  all  cases  of  active  haemorrhage  from  the  stomach  the  patient  should 
be  confined  to  bed  in  the  strictly  horizontal  position.  The  head  should 
be  kept  low  and  a  large  ice-bag  placed  over  the  epigastrium.  Ice  may 
be  given  freely  by  the  mouth  and  the  patient  should  be  kept  quiet,  and 
friends  and  relatives  should  not  be  allowed  to  see  him.  While  the 
haemorrhage  is  active,  ergotinine  citrate  (gr.  -gV)  i^ay  be  injected  subcu- 
taneously,  combined  with  morphine  ;  these  may  be  frequently  repeated, 
and  pil.  saponis  co.  (gr.  iij)  may  be  given  every  four  hours  followed  by  gallic 
acid  in  ten-grain  doses  as  the  bleeding  diminishes.  Supra-renal  extract 
is  valuable  in  doses  of  five  minims  every  three  or  four  hours.  Irrigation 
of  the  stomach  with  iced  water  may  also  be  employed,  a  soft  tube  being 
used  and  great  care  exercised  both  in  passing  it  and  in  performing  the 
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the  stomach  is  opened  and  can  be  stopped  temporarily  by  pressure  until 

the  stomach  contents  have  been  evacuated.    The  difficulty  is  to  treat  the 

ulcer.    Attempts  have  been  made  to  excise  it  by  introducing  the  hand 

along  the  posterior  gastric  wall  through  a  slit  in  the  omentum    and 

gradually  separating  the  ulcer  from  the  pancreas,  but  the  adhesions  are 

generally  too  extensive  and,  further,  the  patient's  condition  is  probably 

so  bad  that  speed  is  of  urgent  importance.    Under  these  circumstances 

one  or  other  of  the  following  measures  may  be  adopted — namely,  to  pick  up 

the  vessel  and  tie  it  ;  to  arrest  the  bleeding  by  the  actual  cautery ;  to 

underrun  the  bleeding  vessel  with  stout  catgut  and  tie  it  and  a  portion  of 

the  pancreas  en  masse  ;  or  to  pass  stitches  through  each  side  of  the  ulcer 

and  tie  them  tightly  so  as  to  block  the  orifice  of  the  vessel.     The  last 

plan  is  the  best  in  the  majority  of  cases. 

When  the  hcsmorrhage  comes  from  an  ulcer  of  the  pylorus  or  the  first  part  of 
the  duodenum,  the  simplest  plan  is  to  perform  a  gastro-jejunostomy. 
The  patient  will  certainly  not  be  in  a  condition  for  excision  of  the  ulcer 
either  alone  or  combined  with  excision  of  the  pylorus,  and  unless  there 
is  actual  erosion  of  a  considerable  vessel,  the  bleeding  will  stop  when  the 
gastric  contents  cease  to  pass  over  the  ulcerated  surface. 

When  the  bleeding  is  the  result  of  very  free  oozing  from  the  mucous 
membrane  or  when  no  bleeding  point  can  be  found,  a  gastro-jejunostomy  will 
usually  suffice.  The  cautery  applied  at  a  dull  red  heat  to  a  simple  erosion 
will  sometimes  check  the  bleeding  from  it,  but  usually  the  best  plan  is 
to  swab  over  the  oozing  surface  with  adrenalin  chloride  (i  in  looo)  or 
five  minims  of  supra-renal  extract  in  a  little  water,  and  then  to  perform 
a  gastro-jejunostomy.  Some  supra-renal  solution  may  be  introduced 
and  left  in  the  stomach  while  the  anastomosis  is  being  made. 

From  the  nature  of  things  it  cannot  be  expected  that  the  r61e  of 
surgical  intervention  for  the  purpose  of  saving  a  life  imperilled  by  severe 
bleeding  is  likely  to  be  a  very  brilliant  one,  as  the  condition  of  the  patient 
must  necessarily  be  so  unsatisfactory.  Indirectly,  however,  haemorrhage 
is  treated  by  surgical  means  with  great  success  in  cases  in  which  the 
bleedings  are  small  and  rei)eated  and  threaten,  if  allowed  to  persist,  to 
endanger  the  patient's  life.  These  cases  really  fall  under  the  first  group 
already  described  (see  p.  256).  When  called  upon  to  interfere  for  active 
haemorrhage,  the  surgeon  will  nearly  always  find  that  the  bleeding 
has  been  checked  by  medical  means,  but  that  the  haemorrhages  have 
been  so  free  and  so  often  repeated  that  something  must  be  done  to  stop 
them  permanently.  Under  these  circumstances  it  is  best  to  wait  for  a 
short  time,  if  possible,  until  the  patient  has  to  some  extent  recovered 
from  the  immediate  loss  of  blood  ;  but  if  the  haemorrhages  are  repeated 
daily  or  every  few  days  this  is  not  permissible,  and  excision  of  the  ulcer, 
gastro-jejunostomy,  or  both,  must  be  practised  immediately. 
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by  a  free  incision  from  the  xiphoid  cartilage  to  the  left  of  the  umbilicus 
in  the  manner  ah-eady  described  (see  p.  32).  The  peritoneum  must  be 
opened  with  care  as  there  may  be  adhesions  between  an  ulcer  on  the 
anterior  wall  of  the  stomach  and  the  parietes. 

Finding  the  perforation. — ^The  diagnosis  is  usually  confirmed  im- 
mediately the  abdomen  has  been  opened,  by  the  escape  of  gas  and 
sour-smelling  gastric  contents.  Whether  this  be  so  or  not,  the  incision  is 
widely  retracted,  abdominal  cloths  are  packed  in,  especially  at  the  lower 
angle  and  sides  of  the  wound;  and  the  stomach  is  drawn  gently  out  of  the 
wound  and  packed  behind  with  other  abdominal  cloths.  As  the  ulcer  is 
on  the  anterior  wall  in  the  majority  of  cases,  it  is  seen  without  any 
difficulty ;  if,  however,  it  is  not  evident,  the  pyloric  region  and  the  first 
part  of  the  duodenum  should  be  next  examined  and,  failing  that,  the 
cardiac  end  of  the  stomach.  As  a  rule  the  seat  of  the  ulcer  is  easily 
detected,  as  slight  pressure  on  the  abdomen  or  the  stomach  causes  gas  to 
bubble  out  at  the  opening ;   this  bubbling  can  be  both  heard  and  seen. 

Should  no  ulcer  be  found  on  the  anterior  surface,  the  posterior  wall 
of  the  stomach  is  examined  in  the  way  described  on  p.  281.  In  this 
situation  extravasation  is  uncommon,  and  if  it  does  occur,  it  is  generally 
into  the  lesser  cavity  of  the  peritoneum,  which  becomes  shut  ofE  from  the 
general  peritoneal  cavity.  If  left,  supp\u*ation  occurs  and  an  abscess 
forms  which  may  spread  in  various  directions,  most  commonly  in  the 
subphrenic  region ;  this  must  be  opened  and  drained.  The  treatment 
of  subphrenic  abscess  is  dealt  with  in  Chap.  XXVI. 

Closure  of  the  perforation  in  the  stomach, — ^Attention  is  next  directed 
to  the  closure  of  the  perforation  in  the  stomach.  Theoretically,  the 
simplest  plan  is  to  invaginate  the  stomach  wall  over  the  area  of  the  ulcer 
and  to  suture  the  opposing  surfaces  with  one  or  more  continuous  sero- 
muscular sutures.  This  is  often  difficult,  however,  as  there  is  much 
induration  around  the  edge  of  the  ulcer ;  but  if  the  stitches  are  passed 
far  enough  away  from  the  perforation  it  can  usually  be  closed,  and 
if  an  excessive  degree  of  narrowing  is  produced  gastro-jejunostomy 
should  be  performed.  In  other  cases  it  will  be  better  to  excise  the 
ulcer,  especially  if  it  is  of  limited  extent. 

In  the  rare  cases  in  which  the  ulcer  is  very  large  and  its  walls  so  dense 
and  thickened  that  they  can  neither  be  inverted  nor  safely  excised,  it 
has  been  proposed  to  close  the  opening  by  turning  up  a  portion  of  the 
omentum  and  fastening  it  over  the  base  of  the  perforated  ulcer  with 
catgut  stitches.  To  this  should  be  added  a  gastro-jejunostomy  (see  p.  265), 
if  the  patient  be  in  a  condition  to  bear  it ;  this  may  be  rapidly  done,  and 
will  give  the  patient  a  good  chance  of  recovery.  This  plastic  method 
of  covering  up  the  perforation  with  a  portion  of  omentum  is  also  parti- 
cularly applicable  to  ulcers  in  the  neighbourhood  of  the  first  part  of  the 
duodenum ;  in  some  cases  the  gall-bladder  has  been  stitched  over  the 
opening. 
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TREATMENT   OF  CONTRACTIONS  AND  ADHESIONS    OCCUR- 
RING IN  CONNECTION  WITH  A  GASTRIC  ULCER. 

Here  the  surgeon  has  to  treat  not  the  ulcer  itself,  but  its  sequelae,  for 
the  ulcer  may  have  healed  and  the  patient's  symptoms  be  caused  entirely 
by  the  cicatricial  contraction  consequent  upon  this.  Various  conditions 
may  require  remedy  ;  stenosis  of  the  pylorus  may  occur,  or  there  may  be 
constriction  of  the  stomach  itself,  which  usually  takes  the  form  known 
as  *  hour-glass  contraction.'  Besides  this  there  may  have  been  extensive 
perigastritis  leading  to  adhesions  between  the  stomach  and  one  or  more 
of  the  adjacent  viscera.  It  will  be  best  to  describe  the  treatment  of 
each  of  these  conditions  separately  although  more  than  one  of  them 
may  be  met  with  at  the  same  time. 

TREATMENT    OF    STENOSIS    OF    THE    PYLORUS. 

A  method  of  treatment  which  was  formerly  much  practised  and  is  still 
employed  under  certain  circumstances  is  that  introduced  by  Loreta ;  he 
forcibly  dilated  the  pyloric  orifice  with  instruments  or  with  the  finger 
passed  through  it  from  an  opening  in  the  stomach  until  the  lumen  had 
been  dilated  as  much  as  possible  without  splitting  the  peritoneal  coat. 
Loreta's  operation  has  not  fulfilled  the  hop^es  entertained  of  it ;  experi- 
ence shows  that  contraction  is  apt  to  recur,  and  in  a  short  time  the 
patient's  condition  is  as  bad  as  ever.  Accidents  have  also  happened, 
such  as  splitting  of  the  cicatricial  tissue  and  perforation  into  the  peritoneal 
cavity,  and  the  operation  has  now  been  abandoned  in  cases  of  cicatricial 
stenosis.  At  the  present  time  the  surgeon  makes  his  choice  between  the 
operations  of  pyloroplasty  and  short-circuiting;  gastro-duodenostomy 
may  be  done  in  some  cases,  but  gastro-jejunostomy  is  the  usual  form 
of  short-circuit  operation.  Pylorectomy  has  also  been  performed  for  this 
condition,  but  it  is  a  much  more  severe  operation  than  any  of  the  others, 
and  in  these  particular  cases  it  is  especially  difficult  and  dangerous, 
because  of  the  adhesions  in  the  neighbourhood  of  the  pyloric  orifice.  We 
do  not  therefore  advise  the  operation  for  a  simple  stricture  of  the  pylorus. 

Pyloroplasty. — Pyloroplasty  is  certainly  suited  for  some  cases  of 
narrow  annular  stricture,  but  as  a  nile  subsequent  contraction  takes 
place  which  may  lead  to  recurrence  of  the  symptoms. 

We  should  limit  this  operation  to  cases  of  dilatation  of  the  stomach 
due  to  narrowing  of  the  pylorus  where  there  are  no  adhesions,  no  marked 
thickening  of  its  walls,  and  no  atony  of  the  stomach.  The  principle  of  the 
operation  is  to  make  a  free  longitudinal  incision  from  the  stomach  to  the 
duodenum,  dividing  the  pylorus  along  its  long  axis,  and  then  to  approxi- 
mate the  two  ends  of  this  incision  so  as  to  convert  it  into  a  transverse 
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duodenum  and  cut  down  upon  this  as  a  guide  ;  if  preferred,  a  pair  of 
probe-pointed  scissors  may  be  used  to  slit  up  the  pylorus.  A  mattress 
suture  (see  Fig.  87)  is  inserted  at  each  end  of  this  incision,  and  when  this 
is  tied,  what  were  formerly  the  ends  of  the  incision  become  the  central 
points  and  the  line  of  incision  is  converted  from  a  horizontal  into  a  vertical 
one  (see  Fig.  106).  This  suture  should  be  of  silk,  and  should  be  reinforced 
by  two  others  on  each  side,  so  that  the  edges  of  the  incision  are  brought 
together  throughout ;  the  operation  is  completed  by  burying  these  sutures 
with  a  continuous  sero-muscular  suture  of  fine  catgut.  The  area  of 
ojDeration  is  then  cleansed,  the  abdominal  cloths  are  removed,  and  the 
abdomen  closed  in  the  usual  manner  (see  p.  215). 

Gastro-jejunostomy  is  called  for  when  there  is  much  cicatricial 
tissue  which  would  necessitate  a  long  incision,  thus  rendering  the 
approximation  of  the  edges  of  the  wound  by  pyloroplasty  difficult.    The 


Fig.  107. — Lane's  Intestinal  Clamps.  A  very  useful  type  of  clamp  when  the 
bowel  has  not  a  long  mesentery,  as  it  is  easy  to  push  the  metal  stem  behind  the  bowel 
in  any  position.  The  rubber  is  stretched  across  the  front  of  the  bowel  and  eflectually 
but  lightly  compressed.    The  sketch  is  full  size. 

posterior  operation  (see  p.  265)  should  be  chosen,  and  if  the  opening  is 
made  sufficiently  large,  tlie  result  is  satisfactory.  In  some  cases,  how- 
ever, the  stomach  is  so  bound  down  that  an  anterior  gastro-jejunostomy 
is  preferable. 

Gastro-duodenostomy  or  the  anastomosis  of  the  duodenum  with 
the  stomach,  is  suitable  for  cases  in  which  the  adhesions  are  not  too 
extensive  to  prevent  the  descending  portion  of  the  duodenum  being 
freed  and  brought  over  to  the  anterior  surface  of  the  stomach  (see  p.  278). 

TREATMENT  OF     *  HOUR-GLASS  CONTRACTION.' 

For  the  treatment  of  this  condition  the  surgeon  has  at  his  disposal 
the  operations  of  gastroplasty,  gastro-gastrostomy,  or  gastro-jejunostomy. 

Gastroplasty. — This  operation  can  only  be  done  when  the  con- 
striction between  the  two  portions  of  the  stomach  is  the  chief  mischief 
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and  is  not  accompanied  by  extensive  induration  or  distortion  of  the 
surrounding  stomach  wall.  An  incision  is  made  in  the  anterior  wall  of 
the  stomach  parallel  to  the  curvatures,  extending  at  least  an  inch  beyond 
each  end  of  the  constriction.  The  incision  is  carried  into  the  interior  of 
the  stomach  just  beyond  one  end  of  the  stricture,  and  the  constriction  is 
divided  by  pushing  either  a  probe-pointed  bistoury  or  one  blade  of  a  pair 
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A  »nd  A'  show  the  two  sUgrs  of  pastroplaily.  H,  B'  .in. I  ('.  C  Uu-  st.i««'s  of  jjastro- 
(nstrofttomy  under  different  conditions,  whilo  />.  D'  *hows  jvirtial  Kastnctoiny  com- 
bined with  subsequent  Kastro-gastrostoiny,  thr  sh.ultti  portion  Www.  thr  p.irl  txtistsL 


of  probe-pointed  scissors  along  the  narrow  jK)rti()n  so  as  to  divide  the 
stricture  throughout.  This  longitudinal  incision  is  now  coiiNortod  into  a 
transverse  one  by  approximatintj  the  ends  of  the  incision  witli  sutures 
of  silk  (see  p.  278)  ;  if  there  is  little  tension,  but  fairly  free  oozing,  a 
continuous  stitch  taking  up  all  the  coats  of  the  stomach  may  then  l)e 
inserted,  but  should  the  tension  Ix;  considerable,  mattres>  sutures  should 
be  used.  Outside  the  first  line  of  sutures  a  continuous  sero-muscular 
suture  of  fine  catgut  completes  the  closure  (si.'e  V\^.  108,  A), 

u  2 


292  AFFECTIONS  OF  THE  STOMACH 

This  operation  may  fail  for  two  reasons.  In  the  first  place  the  artificial 
opening  thus  made  diminishes  in  size  as  the  cicatrix  contracts,  and  recur- 
rence of  the  stricture  takes  place.  In  the  second  place  adhesions  are  very 
likely  to  form  as  the  result  of  the  manipulations  about  the  stomach  and 
this  may  subsequently  interfere  with  the  fimctional  result.  The  first 
difficulty  can  be  met  to  a  considerable  extent  by  making  the  incision  into 
the  stomach  long  enough  to  give  a  wide  opening  and  allow  for  the  sub- 
sequent contraction.  The  second  can  only  be  met  by  performing  the 
operation  as  quickly  as  possible  and  by  taking  care  that  the  surface  of 
the  organ  is  not  irritated  mechanically  or  chemically. 

Gastro-g^astrostomy. — ^When  the  stomach  is  divided  into  two 
large  and  distinct  sacs  the  operation  of  gastro-gastrostomy  has  been 
performed  (see  Fig.  io8).  In  this  the  actual  constriction  is  left  alone 
and  the  dilated  portions  on  either  side  are  united  by  an  ordinary  lateral 
anastomosis,  usually  below  or  in  front  of  the  seat  of  constriction.  The 
anastomosis  is  made  by  simple  sutm-e,  and  a  glance  at  Fig.  io8,  B,  will 
explain  its  mechanism.  The  operation  is  really  not  very  satisfactory 
and  is  only  of  use  when  the  constriction  is  merely  a  part  of  extensive 
distortion  of  the  walls  of  the  stomach  which  renders  it  impossible  to 
perform  a  satisfactory  gastroplasty. 

Partial  g^astrectomy. — It  has  been  proposed  that,  when  the  distal 
portion  of  the  constricted  stomach  is  very  small,  a  partial  gastrectomy 
should  be  performed,  the  small  distal  portion  of  the  stomach  being 
removed  and  the  end  of  the  duodenum  implanted  into  the  part  left 
behind  (see  p.  307).  This  is  a  severe  operation  and  offers  no  particular 
advantages  over  other  methods.  When  the  constriction  is  in  the  middle 
and  there  is  much  induration,  the  whole  constricted  area  may  be  excised 
and  the  two  halves  of  the  stomach  reunited  (see  Fig.  108,  D).  This 
suggestion  should  be  borne  in  mind,  especially  when  the  proximal  sac  is 
the  smaller  of  the  two. 

Gastro-jejunostomy. — ^This  operation  is  very  useful,  but,  as  it 
puts  out  of  use  the  distal  portion  of  the  stomach,  it  should  not  be  per- 
formed except  when  the  stricture  is  near  the  pyloric  end,  and  when  one  or 
other  of  the  procedures  already  referred  to  is  not  applicable.  It  will 
chiefly  be  employed  for  the  cases  in  which  the  surface  of  the  stomach 
is  markedly  deformed  by  adhesions  from  perigastritis  due  to  extensive 
or  multiple  ulcers.  Plastic  operations  upon  the  stomach  under  these 
circumstances  are  not  satisfactory. 

With  regard  to  the  question  of  gastro-jejunostomy,  it  is  well  to  remark 
that  it  has  happened  more  than  once  that  the  anastomosis  has  been  made 
between  the  distal  portion  of  the  stomach  and  the  jejunum  instead  of 
between  the  latter  and  the  proximal  sac.  This  is  particularly  likely  to 
occur  when  the  constriction  of  the  stomach  is  near  the  cardiac  end,  and 
the  result  is  of  course  that  the  patient  obtains  no  relief.  Consequently  the 
surgeon  must  make  quite  certain  of  the  topography  of  the  stomach  and 
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In  other  cases,  extensive  broad  adhesions  are  met  with  which  are  much 
more  difficult  to  separate,  and  when  separated,  large  raw  surfaces  are 
left  behind  that  are  unfortunately  only  too  prone  to  contract  fresh  ad- 
hesions. These  cases  are  often  extremely  disappointing  ;  the  immediate 
results  may  be  very  brilliant,  but,  as  time  goes  on,  the  old  symptoms 
gradually  reappear  as  the  fresh  adhesions  contract.  At  the  same  time  the 
operation  is  always  worth  doing  because  the  adhesions  may  not  re-form  in 
exactly  the  same  way,  and  the  troublesome  symptoms  may  be  relieved. 
It  is  well  during  healing  to  try,  by  putting  the  patient  into  'suitable 
positions,  to  prevent  recurrence  of  the  same  sort  of  adhesions  as  before. 
For  example,  if  the  stomach  and  colon  are  tucked  up  under  the  liver,  the 
patient  should  be  propped  up  in  bed  as  soon  as  possible  after  the  opera- 
tion, so  that  the  stomach  falls  downwards,  or  if  necessary  he  may  actually 
sit  up  or  lie  upon  one  side.  Particular  care  must  of  course  be  taken  under 
such  circumstances  to  secure  thorough  stitching  of  the  abdominal  wall. 
The  actual  management  of  these  cases  cannot  be  described  in  detail  as 
everything  depends  upon  the  particular  conditions  met  with.  In  all 
operations  for  adhesions  special  care  is  necessary  to  manipulate  the 
abdominal  cavity  as  little  as  possible  and  avoid  giving  any  cause  for 
fresh  adhesions.  Many  surgeons  now  make  it  a  practice  to  steep  their 
abdominal  cloths  or  the  sterile  gauze  used  for  packing  aside  the  intestines 
in  some  sterilised  bland  substance,  such  as  vaseline  or  pure  paraffin,  in 
order  to  make  sure  that  no  mechanical  irritation  of  the  parts  occurs. 
This  precaution  is  a  good  one,  as  the  mere  contact  of  a  cloth  with  the 
peritoneal  coat  of  the  bowel  for  quite  a  short  time  leads  to  effusion  of 
lymph  and  subsequent  adhesion  of  the  two  structures.  Sterilised  vaseline 
may  also  be  smeared  over  the  raw  surfaces  to  prevent  them  sticking 
together  immediately  after  the  operation. 
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and  to  its  right  side.  When  vomiting  and  wasting  are  combined  with 
visible  peristalsis  and  the  presence  of  an  enlarged  pylorus  the  diagnosis 
is  certain.  The  mistake  generally  made  is  to  look  upon  the  case  as  one 
of  simple  marasmus.  If  the  condition  is  unrecognised  or  comes  under 
treatment  too  late,  the  child  continues  to  vomit  and  waste,  convulsions 
set  in,  and  death  occurs  from  exhaustion. 

TREATMENT. — ^The  experience  of  our  colleague.  Professor  G.  F. 
Still,  and  others,  seems  to  show  that  much  may  be  done  by  purely  medical 
treatment  if  the  case  is  taken  in  hand  early  enough ;  and  it  seems  probable 
that,  in  future,  surgical  intervention  will  be  reserved  for  the  cases  which 
come  under  notice  too  late  for  medical  treatment  and  for  those  in  which 
medical  treatment  fails,  and  consequently  the  results  of  surgical  treatment 
will  apparently  be  less  favourable  than  formerly. 

(o)  Medical. — In  all  cases  this  should  be  given  a  fair  trial  in  the 
first  instance,  for  experience  shows  that  a  number  of  cases  are  cured  by  it 
alone.  The  essential  point  in  the  medical  treatment  is  frequent  lavage  of 
the  stomach,  and  with  this  should  be  combined  the  administration  of 
previously  digested  food  and,  if  necessary,  rectal  feeding.  If  the  patient 
is  very  wasted,  and  particularly  if  surgical  intervention  is  likely  to  be 
required,  subcutaneous  infusions  of  normal  saline  solution  may  also  be 
employed. 

The  lavage  of  the  stomach  is  an  easy  matter.  The  child  soon  gets  used 
to  it  and  does  not  resent  it ;  indeed,  the  relief  gained  is  very  noticeable.  It 
should  be  done  at  least  once  daily,  and  oftener  if  the  distention  and 
discomfort  seem  to  demand  it.  It  is  eifected  by  means  of  a  No.  10 
Jaques's  red-rubber  catheter  and  a  glass  funnel,  the  fluid  used  being  warm 
water  containing  a  little  bicarbonate  of  soda  or  boric  lotion.  About  two 
ounces  of  fluid  are  introduced  at  a  time  and  then  syphoned  off,  and  the 
process  repeated  until  all  curd  has  been  washed  out  of  the  stomach.  If 
the  catheter  be  lubricated  with  a  little  glycerine,  the  child  will  swallow  it 
readily  and  suck  at  it  contentedly  throughout  the  operation. 

The  food  should  always  be  given  in  small  quantities — ^two  to  four 
drams  at  a  time — and  it  is  well  to  peptonise  it.  White  wine  whey,  and 
raw  meat  juice  or  very  weak  peptonised  milk  are  favourite  foods  in  the 
practice  of  Professor  Still.  Food  should  be  given  every  hour  or  two 
according  to  the  child's  condition. 

Only  in  bad  cases  will  it  be  necessary  to  have  recourse  to  rectal  feeding. 
When  the  vomiting  is  intractable  it  may  be  used  as  a  preliminary  to 
surgical  intervention.  Each  enema  should  consist  of  about  two  ounces 
of  peptonised  milk  with  a  few  drops  of  brandy,  and  may  be  given  every 
four  hours. 

Subcutaneous  saline  infusions  may  be  called  for  if  the  child  is  very  ill, 
and  are  specially  useful  as  a  preliminary  to  operation.  The  infusion  may 
be  made  with  a  hollow  needle  connected  by  rubber  tubing  with  a  funnel 
through  which  four  to  six  ounces  of  sterilised  salt  solution  at  the  body 
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seized   in  catch-forceps  and  held  up  by  an  assistant  so  as  to  j^event 
the  escape  of  the  gastric  contents. 

The  dilatation  of  the  pylorus  is  now  undertaken.  We  use  Hegar's 
dilators  for  this  purpose,  passing  one  after  the  other  through  the  pyloric 
opening  until  this  admits  the  little  finger  easily.  This  is  a  very^safe 
method  but  somewhat  tedious,  and  it  requires  considerable  judgment 
to  perform  full  dilatation  without  actually  splitting  the  pylorus.  The 
expansion  is  carried  out  until  the  peritoneal  coat  shows  signs  of  splitting 
or  the  superficial  fibres  of  the  pyloric  ring  give  way.  The  dilator  is  then 
withdrawn,  after  which  we  are  in  the  habit  of  introducing  a  feed  of  four 
ounces  of  weak  peptonised  milk  through  a  catheter  into  the  duodenum. 
The  incision  in  the  stomach  is  then  closed  rapidly  in  the  usual  way 
and  the  abdomen  sewn  up. 

The  chief  danger  in  the  operation  is  rupture  of  the  pylorus  or 
perforation  of  the  duodenum.  Rupture  of  the  pylorus  generally  takes 
place  on  its  posterior  asj^ct  and  may  escape  notice  at  the  time  of  the 
operation  ;  it  can  only  be  guarded  against  by  the  greatest  care  in 
performing  the  dilatation.  In  all  the  cases  in  which  this  accident  has 
occurred  in  our  hands,  the  rent  has  been  sutured  as  in  pyloroplasty  (see 
p.  289)  and  the  patient  has  recovered ;  in  the  case  in  which  perforation 
of  the  duodenum  occurred,  the  accident  passed  unnoticed  and  fatal 
i:)eritonitis  ensued. 

The  after-treatment  demands  great  care  and  to  it  the  successful  re- 
sults are  largely  due.  At  the  completion  of  the  operation  a  hypodermic 
injection  of  half  a  drop  of  liquor  strychninae  may  be  given,  and  it  is 
always  well  to  run  in  four  to  six  ounces  of  saline  solution  beneath  the 
skin  in  the  groins  or  axillae.  For  the  first  eight  hours  the  child  is  fed 
entirely  by  rectum.  After  that  time  mouth-feeding  is  begun  in  very  small 
quantities  (vide  supra)  and  gradually  increased.  The  feeding  must  be 
attended  to  with  the  greatest  care  for  weeks  or  even  months  after  the 
operation.  Breast-feeding,  either  by  the  mother  or  by  a  wet  nurse, 
should  be  employed  as  the  child  recovers.  There  is  a  remarkable 
tendency  to  the  supervention  of  diarrhoea  soon  after  the  operation, 
apparently  as  the  result  of  food  passing  down  the  intestine  again. 


NON-OBSTRUCTIVE   DILATATION  OF  THE  STOMACH. 

Dilatation  of  the  stomach  may  occur  without  any  organic  obstruction 
to  the  exit  of  its  contents  or  adhesions  interfering  with  its  mobility. 
It  may  be  an  acute  or  a  chronic  condition. 

ActUe  dilatation  of  the  stomach  is  a  very  serious  condition,  and  unless 
recognised  and  treated  early  not  uncommonly  proves  fatal.  It  may 
occur  rapidly  and  may  or  may  not  be  accompanied  by  the  same  condition 
in  the   intestines.      The  stomach  may  become  enormously  distended 
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both  ^th  gas  and  fluid,  and  frequent  vomiting  soon  sets  in  accompanied 
by  prostration,  pain,  hiccough,  and  constipation.  If  the  stomach  is  the 
only  organ  which  is  distended,  its  outHne  is  quite  evident  as  a  large, 
somewhat  pear-shaped  swelling  at  the  upper  and  left  side  of  the 
abdomen.  Even  if  there  is  a  good  deal  of  abdominal  distension,  the 
firmer  outline  of  the  stomach  can  usually  be  detected  and  percussion 
will  also  help  in  the  diagnosis.  There  is  also  frequent  vomiting  without 
relief  of  the  condition. 

The  pathology  of  acute  dilatation  is  by  no  means  clear.  It  seems  to 
be  a  paral3rtic  condition  of  the  stomach  rather  than  a  contraction  of  the 
pylorus  or  intestine,  as  has  been  suggested.  The  cases  which  we  have 
seen  have  usually  been  associated  with  some  other  abdominal  trouble, 
especially  acute  appendicitis,  and  it  seems  to  be  some  toxaemic  or  reflex 
effect. 

TREATMENT. — The  best  way  is  to  empty  the  stomach  by  means 
of  a  tube  and  then  wash  it  out.  We  have  had  a  case  in  which  the 
stomach  had  so  completely  lost  its  contractile  power  that  the  only  way 
of  emptying  it  was  by  putting  the  patient  in  the  Trendelenburg  position. 
The  stomach  tube  should  be  used  regularly  three  or  four  times  a  day 
until  the  contractile  power  has  been  regained.  Strychnine  and  antispas- 
modics may  be  of  value. 

Chronic  dilatation  of  the  stomach  without  constriction  of  the  pylorus 
is  most  frequently  a  part  of  Gl^nard's  disease,  and  the  stomach  is 
usually  abnormally  low  down.  The  treatment  is  lavage  of  the  stomach 
combined  with  the  measures  recommended  for  enteroptosis.  Operations 
such  as  gastro-jejunostomy  and  gastro-plication  do  not  seem  to  benefit 
the  patient. 


CHAPTER  XIX. 

CANCER   OF   THE   STOMACH. 

Benign  groN\i:hs  may  occur  in  the  stomach,  but  they  are  usually  mere 
pathological  curiosities,  and  the  diagnosis  is  rarely  made  without  an 
exploratory  laparotomy.  The  simple  tumours  met  with  have  been 
generally  myomata  or  fibromata — the  former  being  the  more  common. 
They  must  be  removed  if  possible. 

The  most  common  malignant  tumour  of  the  stomach  is  undoubtedly 
a  carcinoma.  Sarcoma  of  the  stomach,  although  occasionally  met  with, 
is  of  extreme  rarity. 

Carcinoma  of  the  stomach  is  not  an  uncommon  form  of  malignant 
disease,  about  2  per  cent,  of  all  deaths  from  cancer  occurring  from  this 
affection.  Men  and  women  appear  to  be  affected  in  equal  proportions  ; 
the  disease  is  most  common  between  forty  and  sixty  years  of  age, 
and  is  said  to  be  more  prevalent  in  the  tropics  than  in  temperate 
climates.  It  is  almost  invariably  a  primary  lesion,  but  is  sometimes 
secondary  to  carcinoma  of  the  oesophagus,  pharjmx,  or  breast.  The 
neighbourhood  of  the  pylorus  is  the  most  common  situation  of  the 
affection,  about  60  per  cent,  of  all  cases  starting  in  that  region,  and  it 
often  seems  to  arise  on  a  pre-existing  ulcer  of  the  stomach. 

The  growth  is  usually  a  cylindrical  epithelioma  with  marked  colloid 
degeneration,  and  it  spreads  to  a  remarkable  extent  in  the  coats  of  the 
stomach,  especially  along  the  lesser  curvature.  The  lymphatic  glands 
are  affected  comparatively  early,  the  first  involved  being  those  along  the 
lesser  curvature  and  those  running  up  towards  the  liver.  Before  long, 
however,  the  glands  in  the  omentum  and  about  the  pancreas  enlarge, 
and  the  latter  is  a  point  of  great  practical  importance,  as  glands  in  this 
situation  are  extremely  difficult  to  remove  satisfactorily.  The  disease 
may  involve  the  liver,  spleen,  or  pancreas  by  direct  continuity,  and 
occasionally  the  case  terminates  by  a  general  cancerous  infection 
of  the  peritoneum. 

The  symptoms  will  vary  according  to  whether  or  not  there  is  ob- 
struction to  the  passage  of  food. 
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then  that  of  cancer  of  the  pyloric  end  ;  and  finally  that  of  cancer  at  the 
cardiac  end. 

I.  Of  non-obstructive  cancer  of  the  stomach. — Here  the  growth 
is  usually  situated  on  the  anterior  surface  or  on  the  lesser  curvature, 
and  when  it  is  small  and  unaccompanied  by  glandular  enlargement 
or  adhesion  to  surrounding  structures  it  may  be  possible  to  extirpate 
it  with  a  fair  prospect  of  cure.  It  must,  however,  be  admitted  that  the 
number  of  cases  that  come  under  observation  in  which  this  is  feasible 
is  very  small,  because  when  the  growth  is  small  enough  to  be  easily 
removed,  it  commonly  happens  that  no  tumour  can  be  felt  from  the 
outside  and  the  diagnosis  is  not  made. 

Gastrectomy. — Extirpation  of  portions  of  the  stomach  for  cancer — 
partial  gastrectomy — is  not  a  hopeful  procedure.  This  depends  not  so 
much  upon  the  fact  that  the  operation  in  itself  is  severe,  because  the 
most  extensive  operations,  even  those  involving  a  resection  of  the  entire 
stomach,  have  been  performed  without  the  patient  succumbing,  but  on 
the  fact  that  the  growth  spreads  rapidly  through  the  stomach  wall,  and 
recurrence  after  these  partial  operations  is  almost  invariable. 

If  radical  measures  are  to  be  undertaken  in  these  cases  with  any  hope 

of  avoiding  recurrence,  they  should  take  the  form  of  excision  of  the  whole 

or  the  larger  portion  of  the  stomach — complete  gastrectomy.    Although 

the  entire  stomach  has  been  removed  for  cancer  with  temporary  success, 

the  number  of  cases  in  which  this  can  be  done  is  not  large,  and  we  do  not 

look  upon  the  operation  as  at  all  a  favourable  one.    The  chief  objections 

are  that  when  cancer  involves  a  large  part  of  the  stomach  the  disease  is 

very  likely  to  be  extensively  diffused  both  through  the  neighbouring 

glands  and  through  structures  that  have  become  adherent  to  the  stomach. 

When  glands  are  found  to  be  extensively  affected,  extirpation  of  the 

primary  growth  should  not  be  attempted.     In  connection  with  enlarged 

glands  it  is  important  to  remember  that  they  may  be  met  with  not  only 

in  cancer,  but  also  in  simple  ulcer  of  the  stomach,  and  they  may  give  rise 

to  considerable  difficulty  in  diagnosis.    The  question  may  be  settled  by 

dissecting  out  one  of  the  glands  and  making  a  rapid  microscopical  section. 

Even  to  the  naked  eye  the  typical  hard  whitish  cancerous  gland  differs 

markedly  from  the  soft  swollen  juicy  glands  associated  with  inflammation. 

In  the  rare  cases  in  which  the  operation  may  be  done,  the  stomach 

is  divided  at  the  cardiac  and  pyloric  ends  and  the  viscus  is  removed  entire, 

the  duodenum  being  subsequently  sutured  to  the  cardiac  end  of  the 

oesophagus. 

Should  it  be  found  on  performing  an  exploratory  laparotomy  that  the 
growth  is  so  large  and  so  extensively  diffused  over  the  surface  of  the 
stomach  as  to  negative  a  radical  operation,  the  best  plan  is  to  close  the 
abdomen  without  doing  anything  further.  It  has  been  suggested  that 
when  the  disease  in  the  stomach  is  so  extensive  as  to  prevent  the  patient 
taking  food,  the  operation  of  duodenostomy,  or  preferably  jejunostomy. 
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while  rectal  feeding  is  of  very  little  value  under  these  circumstances.  If, 
however,  the  stenosis  is  slight,  it  may  be  advantageous  to  devote  a  week 
or  so  to  feeding  the  patient  ivith  concentrated  nutritious  food,  such  as 
soups,  peptonised  milk,  and  meat  juice,  whilst  the  stomach  is  washed  out 
twice  daily  with  boiled  water  to  get  rid  of  any  fermenting  contents ; 
at  the  end  of  each  irrigation  10-15  grains  of  salol  may  be  introduced 
and  left  in  the  stomach. 

The  anaesthetic  employed  for  the  operation  should  be  ether  (open 
or  intravenous),  or  the  A.C.E.  mixture.  Before  commencing  the 
anasthetic  the  stomach  should  be  emptied  and  washed  out.  All  the 
precautions  against  severe  shock,  referred  to  in  connection  with  severe 
abdominal  operations  on  p.  199  must  be  adopted. 

The  incision  should  be  rather  to  the  right  of  the  middle  line  and 
extend  from  the  xiphoid  cartilage  to  below  the  umbilicus.  On  opening 
the  peritoneal  cavity,  the  condition  of  the  pylorus  should  be  first 
examined,  especially  its  mobility,  the  presence  or  absence  of  adhesion  to 


Fig.  109. — Clamp  Forcsps  for  use  in  Pyloro-castrkctomy.  These  are  very  useful 
for  dividing  the  omenta.  They  crush  firmly  and  have  toothed  ends  that  prevent  the 
structures  slipping  out  of  the  ends  of  the  forceps. 

surrounding  structures,  and  the  presence  and  distribution  of  enlarged 
glands.  The  posterior  surface  of  the  pylorus  can  be  explored  by  tearing 
a  hole  in  the  lesser  omentum  immediately  above  it  and  introducing 
the  finger  behind  it.  This  also  allows  the  posterior  surface  of  the  stomach 
and  the  pancreas  to  be  examined,  and  the  presence  or  absence  of  enlarged 
glands  in  front  of  the  vertebrae  or  above  the  pancreas  can  be  made  out. 

When  this  has  been  done  and  the  operation  has  been  decided  upon, 
the  first  step  is  to  free  the  pylorus.  The  edges  of  the  abdominal  wound 
are  widely  retracted,  the  general  peritoneal  cavity  is  carefully  packed  off 
with  abdominal  cloths,  and  the  pylorus  freed  by  dividing  the  gastro-colic 
omentum  between  two  pairs  of  long  clamp-forceps  (see  Fig.  109).  The 
vessels  in  the  omentum  can  be  tied  separately  or  en  masse,  after  the 
pylorus  has  been  removed.  The  lesser  omentum,  as  a  rule,  can  be  divided 
by  tearing  it  with  the  finger  if  care  be  taken  to  keep  close  to  the  pylorus  ; 
any  bleeding  vessels  can  be  picked  up  as  they  are  divided.  A  point  of 
great  practical  importance  is  to  detach  the  lesser  omentum  right  up  to 
the  cardiac  end  and  well  above  the  lesser  curvature  so  as  to  ensure  that 
the  glands  contained  in  it  are  removed.    The  pyloric  and  gastro-duodenal 
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connection  with  the  pylorus.  If  the  stomach  is  now  turned  well  over 
to  the  left  the  coeliac  axis  will  be  exposed,  and  the  coronary  artery  is 
ligatured  and  divided. 

Before  proceeding  to  divide  the  stomach,  it  is  a  good  plan  to  perform 


Fig.  xxo. — Crushing  Clakps  for  Intestinal  Resxction.  The  upper  figure  shows 
a  very  powerful  type  by  which  the  thickest  parts  of  the  intestine  are  easily  reduced  to 
the  thickness  of  tissue  paper.  The  dotted  line  shows  the  position  of  the  upper  handle 
when  the  forceps  are  closed.  The  lower  figure  is  a  useful  fonn  for  all  small  intestine 
resections. 


Fig.  III. — Kocher's  Pylorectomy  Clamp  Forceps.  There  is  a  catch  at  the  ends 
of  the  blades  to  maintain  the  pressure  and  to  prevent  any  portion  of  the  stomach  wall 
escaping  from  their  grasp. 


the  gastro-jejunostomy,  as  it  is  done  much  more  easily  than  after  the 
bulk  of  the  organ  has  been  removed.  The  operation  is  quite  similar 
to  that  described  on  p.  265  ;  the  only  important  point  to  remember  is 
that  there  must  be  plenty  of  room  between  the  anastomosis  and  the 
proposed  line  of  section  of  the  stomach — in  other  words,  the  anastomosis 
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nent  opening  in  the  duodenum  or  the  jejunum.  This  may  be  called 
for  when  the  cancer  is  too  far  advanced  for  excision  and  also  when 
it  spreads  so  extensively  over  the  surface  of  the  stomach  that  there 
is  no  possibility  of  performing  a  gastro-jejunostomy  successfully.  A 
permanent  opening  on  the  further  side  of  the  growth  is  therefore  the 
only  means  of  prolonging  the  patient's  life,  but  in  these  cases  he  is  so 
near  death  when  the  operation  is  performed  that  the  chances  of  any 
material  prolongation  of  life  are  extremely  slight. 

The  operation  is  done  through  the  ordinary  vertical  incision,  slightly 
to  the  right  of  the  middle  line,  and  the  duodenum,  if  possible — or,  failing 
that,  the  jejunum — is  brought  up  into  the  wound,  fixed  in  position  by 
sutures  and  an  opening  made  and  a  tube  fastened  in,  as  in  gastros- 
tomy (see  p.  183).  Witzel's  or  Kader's  methods  are  the  best  in  these 
cases,  as  the  opening  in  the  bowel  must  be  very  small  so  as  not  to 
interfere  with  the  passage  of  bile  and  pancreatic  secretion  past  the 
artificial  orifice  ;  it  is  particularly  important  not  to  form  a  spur,  as  is 
done  in  inguinal  colostomy,  otherwise  the  bile  and  pancreatic  secretion 
will  be  discharged  through  the  wound,  to  the  patient's  great  discomfort 
and  disadvantage. 

3.  Of  cancer  of  the  cardiac  end  of  the  stomach. — ^This  con- 
dition is  practically  identical  with  malignant  disease  of  the  cardiac 
end  of  the  oesophagus — ^at  any  rate,  as  far  as  its  treatment  is  concerned 
(see  p.  180).  Gastrostomy  or  jejunostomy  are  the  only  surgical 
procedures. 
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DUODENAL    ULCER. 

Ulcer  of  the  duodenum  first  attracted  attention  in  connection  with 
burns,  and  in  these  cases  is  supposed  to  be  due  to  some  toxic  con- 
dition in  connection  with  the  septic  state  of  the  wound.  The  ulcer 
is  generally  in  the  first  part  of  the  duodenum,  and  most  often  above  the 
entrance  of  the  bile-duct.  Haemorrhage  not  infrequently  results,  and 
sometimes  perforation.  Uraemic  and  tuberculous  ulcers  have  also  been 
described. 

The  condition  to  which  we  refer  in  this  chapter  is,  however,  the  chronic 
duodenal  ulcer,  which  is  not  at  all  uncommon  and  which  in  its  characters 
and  probably  in  its  origin  is  closely  allied  to  the  chronic  gastric  ulcer. 
The  great  majority  of  these  ulcers  are  situated  in  the  first  part  of  the 
duodenum,  and  occur  most  often  in  men  about  middle  life. 

The  symptoms,  which  have  been  especially  worked  out  by  Moynihan, 
are  as  follows  :  There  is  often  a  history  of  weight  and  distension  in  the 
epigastrium  after  meals,  to  which  very  little  attention  is  paid,  but  later 
the  patient  begins  to  notice  that  pain,  which  is  often  very  severe,  comes 
on  two  hours  or  more  after  food,  or  earlier  if  the  diet  is  fluid.  It  is 
relieved  by  taking  food ;  Moynihan  has  therefore  given  the  name  of 
'  hunger  pain  '  to  this  symptom.  Vomiting  is  rare.  The  symptoms  are 
not  constantly  present,  but  come  on  in  attacks,  most  often  in  winter. 
Heartburn  or  pyrosis  is  not  uncommon.  Little  or  nothing  may  be  made 
out  on  examination,  but  in  some  cases  there  may  be  tenderness  in  the 
middle  line,  combined  with  some  rigidity  and  increased  reflex  of  the 
upper  part  of  the  right  rectus. 

Haemorrhage  is  a  common  complication  of  duodenal  ulcer  and  its 
presence  is  a  very  strong  point  in  favour  of  the  diagnosis.  It  may  be 
present  in  large  amount,  giving  the  characteristic  melaena,  but  in  many 

310 


CHAPTER  XXL 

INJURIES  OF  THE  INTESTINES,  THE  OMENTUM. 

AND  THE  MESENTERY. 

These  injuries  closely  resemble  those  of  the  stomach,  and  only  the 
special  points  relating  to  them  need  be  considered  in  detail.  The  effects 
of  the  injury  differ  according  as  it  is  caused  by  a  sharp  or  a  blunt 
instrument,  and  the  two  important  results  which  may  be  produced  are 
bleeding  and  injury  to  the  intestinal  wall. 

Severe  and  often  fatal  hemorrhage  may  occur  from  the  omentiun  or 
the  mesentery  as  the  result  of  an  external  injury,  while  the  intestine 
itself  may  escape.  The  lesion  in  the  omentum  or  mesentery  may  vary 
from  a  simple  longitudinal  tear  rupturing  only  one  or  two  vessels,  to  an 
extensive  laceration,  or  even  detachment  of  the  mesentery  from  the 
spine  or  from  the  bowel ;  in  the  latter  case  very  serious  secondary  in- 
testinal troubles  may  result  from  the  injury  to  the  blood-supply  of  the 
bowel  if  the  patient  survives  long  enough.  On  opening  the  abdomen 
after  an  injury  and  finding  blood,  the  surgeon  must  bear  in  mind  that 
there  are  various  other  and  more  probable  sources  of  the  haemorrhage 
than  injury  of  the  omentum  or  mesentery,  and  he  must  more  especially 
examine  the  liver  and  spleen. 

As  the  result  of  an  external  injury,  partial  or  complete  rupture  of 
some  portion  of  the  intestinal  canal  may  occur.  The  parts  most  frequently 
affected  are  the  jejunum  and  the  ileum  ;  but  in  severe  crushes,  as  when  a 
heavy  cart  passes  over  the  abdomen,  the  more  fixed  portions  of  the 
intestine,  such  as  the  duodenum  and  the  ascending  or  descending  colon, 
suffer  most.  The  injury  may  vary  from  a  simple  contusion  to  an  exten- 
sive laceration  or  complete  division  of  the  intestine  ;  the  injuries  may  be 
limited  to  one  coil  of  bowel  or  they  may  be  multiple.  As  a  rule  they  are 
more  often  multiple  in  penetrating  wounds  than  in  contusions ;  the 
possibility  of  multiple  injuries  must  be  borne  in  mind  when  the  abdomen 
is  opened  for  the  purpose  of  investigating  cases  of  this  kind. 
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purgatives  after  that  period.  When  the  injury  has  only  affected  the 
sm^  intestine,  the  patient  should  have  an  enema  daily,  and  if  anything 
further  is  required,  some  saline  mineral  water  may  be  administered ; 
no  violent  purgatives  should  be  employed  at  first.  When  there  is 
much  pain,  fifteen  grains  of  aspirin  and  twenty  grains  of  bromide 
of  potassium  may  be  given  per  rectum,  or  heroin  (gr.  ^^  to  ^)  may  be 
administered  hypodermically.  It  is  well  to  avoid  the  use  of  morphine, 
so  as  not  to  paralyse  the  intestine.  In  injury  to  the  large  intestine 
enemata  should  not  be  employed. 


TREATMENT  OF  INJURIES  TO  THE  INTESTINE  WHEN 

PERITONITIS    IS   ESTABLISHED. 

It  not  infrequently  happens — especially  in  gunshot  wounds  on  the 
battle-field — that  the  patient  is  not  seen  until  some  long  time  has  elapsed, 
and  then  the  nature  of  the  case  is  essentially  different  and  it  becomes 
practically  a  septic  peritonitis  of  the  very  worst  tyi)e.  When  once 
general  peritonitis  has  become  established  there  is  no  object  whatever 
in  operating  in  the  great  majority  of  cases,  as  there  is  practically  no  likeli- 
hood of  cleansing  the  abdominal  cavity  and  thus  arresting  the  septic 
peritonitis,  whilst  the  mere  operation,  involving  as  it  does  a  great  amount 
of  shock  from  the  handling  of  inflamed  intestines,  will  probably  prove 
fatal.  As  a  matter  of  fact  the  best  chance  for  the  patient  is  to  place  him 
at  absolute  rest  in  the  hope  that  the  peritonitis  may  become  localised 
and  that  an  abscess,  or — in  the  case  of  a  perforating  abdominal  wound — 
a  fxcal  fistula,  may  form.  At  most  a  small  opening  may  be  made  and 
one  or  more  drainage  tubes  inserted. 


CHAPTER    XXII. 

ACUTE  INTESTINAL  OBSTRUCTION. 

Obstruction  to  the  passage  of  faeces  and  other  materials  along  the 
intestine  may  vary  in  degree  from  a  slight  difficulty  to  complete  stoppage  ; 
in  other  words,  the  obstruction  may  be  incomplete  or  complete.  Two 
forms  of  intestinal  obstruction  are  met  with — namely,  acute  and  chronic. 
These  differ  markedly  not  only  in  their  symptoms,  but  also  in  their 
pathological  conditions  and  must  be  discussed  separately. 

In  cases  which  belong  to  the  group  of  primarily  acute  intestinal  ob- 
struction, two  important  conditions  are  present :  in  the  first  place  there 
is  sudden  and  complete  arrest  of  the  passage  of  the  intestinal  contents, 
and  in  the  second  place  the  condition  which  gives  rise  to  this  arrest  is  one 
which  also  threatens  the  vitality  of  the  portion  of  bowel  involved.  Hence 
the  symptoms  are  urgent  and  severe  and  the  prognosis  is  grave. 

The  symptoms  vary  somewhat  according  to  the  cause  of  the  ob- 
struction, but  the  following  is  the  usual  course  of  events :  Previous  to 
the  onset  of  the  obstruction,  the  patient  has  usually  been  in  perfect 
health,  and  then,  after  some  cause  such  as  a  severe  strain  or  violent  move- 
ment or  sometimes  without  any  apparent  cause,  he  is  suddenly  seized 
with  acute  abdominal  pain,  usually  referred  first  to  the  region  of  the 
umbilicus  or  the  epigastrium,  but  soon  accompanied  by  intermittent 
attacks  of  colic.  At  the  onset  there  may  be  marked  collapse  and  pallor, 
with  a  small  and  thready  palse.  Vomiting  occurs  early,  but  gives  no 
relief  and  there  is  constant  nausea  and  eructation.  The  material  vomited 
at  first  consists  of  the  contents  of  the  stomach  together  with  bile. 
There  is  usually  complete  constipation  from  the  first,  though  sometimes 
the  contents  of  the  lower  bowel  may  be  evacuated ;  neither  the  solid  nor 
the  gaseous  contents  of  the  intestine  pass  on,  and  one  peculiarity  of  the 
constipation  is  that  it  is  at  once  evident  to  the  patient  himself.  In 
ordinary  cases  of  constipation  the  patient  only  gradually  becomes  aware 
of  the  fact  that  the  bowels  are  not  acting ;  but  here  from  a  very  early 
stage  he  feels  that  there  is  some  difficulty  in  the  onward  passage  of  flatus 

330 


348  AFFECTIONS  OF  THE  INTESTINES 

forty-eight  hours.  Another  plan  is  to  fix  a  Paul's  tube  into  the  opening 
in  the  bowel  which  was  made  to  evacuate  the  contents  of  the  loop  and 
fasten  it  to  the  parietes,  thus  making  a  colostomy  opening  (see  Fig.  129). 
It  is  also  advisable  to  stitch  the  meso-sigmoid  to  the  abdominal  wall 
or  to  the  iliac  fascia.  The  stitches  must  not  be  introduced  through  the 
bowel  wall  as  they  might  tear  through  and  lead  to  perforation  ;  they  must 
be  passed  through  the  outer  layer  of  the  meso-sigmoid  without  constricting 
the  blood-vessels.  If  this  does  not  suffice,  the  loop  may  be  moored  by  the 
appendices  epiploicae. 

Should  it  be  impossible  to  untwist  the  volvulus,  or  should  the  mass 
be  gangrenous,  the  outlook  is  exceedingly  grave,  for  the  surgeon  has  no 
alternative  but  to  resect  the  entire  mass — a  procedure  which  is  generally 
more  severe  than  the  patient  can  stand.  To  form  an  artificial  anus  in 
the  loop  does  no  good,  because  the  affection  is  left  untouched  and  the 
gangrene  will  proceed  uninterruptedly.  When,  however,  the  patient 
cannot  possibly  stand  the  necessary  resection,  the  best  that  can  be  done 
is  to  make  an  artificial  anus  both  in  the  involved  loop  and  in  the  colon 
above  by  the  aid  of  Paul's  tubes  (vide  supra).  This,  however,  is  very 
unlikely  to  succeed,  and  should  only  be  done  when  it  is  impossible 
to  do  anything  else. 
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the  rectum,  or  even  by  seeing  it  protruding  from  the  anus ;  rectal 
examination  should  never  be  omitted. 

TREATMENT. — Palliative. — If  it  is  decided  to  postpone  operation, 
either  because  the  symptoms  are  not  urgent  and  the  surgeon  is  not  sure  of 
their  cause,  or  because  the  patient  wishes  to  wait  before  an  exploration 
is  undertaken,  careful  dieting  is  very  important.  Only  fluids — ^peptonised 
milk,  meat-juice,  etc. — should  be  given  by  the  mouth,  and  this  may  be 
reinforced  by  rectal  feeding,  except  in  cases  in  which  there  is  marked 
tenesmus.  Simple  enemata  may  be  employed  in  order  to  promote  the 
action  of  the  bowels,  but  no  strong  purgatives  should  be  administered ; 
small  doses  of  salines  may,  however,  be  given.  If  there  is  much  pain, 
opium  or  opium  and  belladonna  may  be  used.  But  as  soon  as  it  has 
been  decided  that  the  case  is  one  of  chronic  intussusception,  operative 
measures  should  be  undertaken. 

Operative. — As  a  rule  there  is  no  firm  adhesion  between  the  intus- 
susceptum  and  the  intussuscipiens  in  these  cases,  and  much  of  the  inva- 
gination may  be  undone  by  pressure.  The  apex  of  the  intussusception, 
however,  may  not  come  out,  and  either  Barker's  operation  or  resection 
of  bowel,  including  the  irreducible  portion  of  the  intussusceptum,  must 
be  undertaken,  followed  by  lateral  anastomosis  or  end-to-end  union  of 
the  divided  portions  of  the  bowel.  If  the  affected  part  is  the  sigmoid 
and  a  large  portion  has  to  be  excised  owing  to  the  presence  of  a  malignant 
growth,  it  may  be  better  not  to  attempt  to  bring  the  ends  together,  as 
the  tension  on  the  stitches  may  be  so  great  that  they  may  cut  out,  and 
fatal  peritonitis  result.  Under  such  circumstances  the  lower  end  may  be 
sewn  up  and  a  colostomy  established  at  the  upper  end,  or  both  ends  may 
be  sewn  up  and  an  anastomosis  made  between  the  lower  end  of  the  ileum 
or  the  transverse  colon  and  the  lower  segment. 


OBSTRUCTION    DUE   TO   ADHESIONS   AFTER   LAPAROTOMY- 

Intestinal  obstruction  occurring  after  abdominal  operations,  parti- 
cularly in  the  pelvis,  is  an  accident  that  must  always  be  borne  in  mind. 
These  cases  are  intermediate  between  the  acute  and  chronic  forms 
as  regards  the  acuteness  and  severity  of  the  symptoms,  but  really  belong 
to  the  acute  form  as  regards  their  pathology,  and  they  constitute  a 
true  intermediate  group  between  the  two.  The  course  of  events  in  this 
form  of  obstruction  is  as  follows :  for  the  first  day  or  two  after  the 
original  operation  the  patient  apparently  goes  on  well,  but  then  begins  to 
suffer  from  flatulence,  distension,  sickness,  and  frequent  colicky  pains. 
At  first  the  bowels  may  act  and  flatus  may  be  passed,  especially  after 
the  employment  of  enemata  ;  but  the  obstruction  rapidly  increases  and 
ultimately  becomes  complete,  and  the  patient  will  die  unless  relief  is 
obtained.    The  condition  is  usually  at  its  worst  about  five  or  six  daj-s 
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Operative. — Should  the  symptoms  increase  in  intensity  or  the  ob- 
struction become  absolute,  the  incision  already  made  should  be  reopened, 
and  the  patient  is  placed  in  such  a  position  that  the  intestines  wijl  fall 
away  from  the  site  of  adhesion — e.g.  in  the  Trendelenburg  position  after 
pelvic  operations.  The  edges  of  the  wound  should  be  widely  retracted, 
because  it  is  most  important  to  see  exactly  what  one  is  doing,  especially 
in  order  to  avoid  tearing  the  softened  bowel  wall  while  detaching  it. 
The  intestines  are  carefully  kept  out  of  the  way  with  abdominal  cloths 
which  are  also  packed  round  the  operation  area  in  case  the  bowel  wall  is 
damaged.  As  a  rule,  separation  of  the  adherent  bowel  is  easily  effected 
if  the  abdomen  is  opened  within  the  first  few  days  after  the  original 
operation,  but  it  must  be  done  carefully  and  methodically ;  above  all, 
the  gut  must  not  be  pulled  upon,  for  it  is  not  only  adherent  but  softened 
by  the  inflammatory  changes,  and  will  tear  readily.  The  best  way  of 
effecting  the  separation  is  to  press  the  stump  to  which  the  bowel  is  ad- 
herent away  from  the  latter  with  a  swab,  and  to  insinuate  the  finger 
through  the  lymph  gradually.  It  is  much  safer  to  work  with  the  finger 
alone  or  with  abdominal  pads  than  with  any  form  of  blunt  dissector 
or  metal  instrument.  The  bowel  wall  is  so  soft  and  friable  that  instru- 
ments are  apt  to  perforate  it  however  carefully  they  are  handled.  A 
perforation  of  this  nature,  moreover,  is  not  easy  to  suture,  owing  to  the 
softness  and  want  of  pliability  of  the  muscular  wall. 

When  the  coil  has  been  detached,  it  should  be  inspected  to  see  if  it 
has  been  damaged  and  if  a  permanent  kink  has  been  formed.  When  the 
operation  has  been  done  quite  early,  this  will  not  be  the  case,  and  the 
bowel  can  be  replaced  safely.  When,  however,  a  longer  period  has 
elapsed,  a  kink  may  be  present,  which  is  not  rectified  by  detachment 
of  the  bowel,  and  resection  of  the  affected  part  of  the  bowel  may 
then  be  necessary  ;  the  condition  of  the  patient,  however,  may 
negative  the  performance  of  so  severe  an  operation  and  the  surgeon  may 
have  to  bring  the  loop  of  intestine  into  the  wound  and  insert  a  Paul's 
tube  (see  p.  343),  leaving  the  repair  of  the  enterostomy  opening  to  a 
subsequent  date.  Before  closing  the  abdominal  wound  all  possible  steps 
must  be  taken  to  avoid  a  recurrence  of  the  obstruction,  and  this  is  very 
likely  to  happen  if  a  raw  surface  covered  with  lymph  is  left.  If  possible, 
therefore,  the  peritoneum  on  each  side  of  the  stump  should  be  detached 
and  brought  over  the  raw  surface,  as  ought  to  have  been  done  in  the 
first  instance.  The  areas  in  question  may  be  smeared  with  sterilised 
vaseline  or  pure  paraffin  in  order  to  promote  movement  of  one  portion 
upon  the  other.  The  abdomen  is  then  closed,  and  the  after-treatment 
is  the  same  as  for  acute  obstruction  (see  p.  344). 
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been  stirred,  and  then  taking  X-ray  photographs  of  the  abdonoien  at 
intervals  of  a  few  hours,  until  the  bismuth  has  reached  the  rectum.  If 
there  is  a  stricture  or  kink,  the  bismuth  accumulates  above  it  and  the 
degree  of  contraction  may  be  indicated  by  the  length  of  time  it  takes  for 
the  material  to  pass  through.  Similar  investigations  should  also  be  made 
by  injecting  a  bismuth  emulsion  up  the  rectum,  and  then  examining  the 
abdomen  by  the  screen  or  taking  a  radiogram ;  this  wiU  show  whether  the 
bismuth  has  passed  freely  upwards  or  has  been  arrested  at  any  point. 
As  a  rule  it  is  easy  to  force  the  bismuth  up  as  high  as  the  middle  of  the 
transverse  colon  when  there  is  no  stricture. 

Lastly  an  exploratory  operation  may  be  performed  before  complete 
obstruction  has  set  in  so  as  to  determine  the  existence  and  the  situation 
of  the  obstruction  and  to  deal  with  it  at  an  early  stage  while  the  condition 
may  still  be  remediable. 


CHRONIC  OBSTRUCTION  FROM  CAUSES  OUTSIDE 

THE    BOWEL. 

Assuming  that  these  various  investigations  have  been  made,  we 
shall  proceed  to  consider  the  treatment  of  the  different  conditions  which 
may  be  present  according  as  the  obstruction  is  incomplete  or  complete. 

CHRONIC    OBSTRUCTION    CAUSED  BY  TUMOURS. 

It  is  not  uncommon  for  the  intestine  to  be  compressed  by  a  tumour 
external  to  it — for  example,  the  sigmoid  flexure  or  rectum  may  be  pressed 
upon  by  uterine  or  ovarian  tumours  to  such  an  extent  that  intestinal 
obstruction  results. 

TREATMENT. — ^The  obvious  treatment  is  to  remove  the  obstruct- 
ing cause,  but  this  is  not  always  possible,  either  because  the  tumour  is  too 
firmly  fixed  or  because  the  patient's  condition  will  not  allow  of  it.  If  the 
tumour  is  a  simple  ovarian  or  uterine  growth,  its  removal  may  present 
no  difficulties ;  if  it  is  malignant,  it  may  not  merely  press  upon  the 
intestine,  but  may  involve  its  wall,  and  be  irremovable.  When  the  tumour 
is  inoperable,  or  the  patient  is  so  ill  from  obstruction  that  removal  is  out 
of  the  question,  it  is  best  to  establish  an  artificial  anus,  and  then,  if  removal 
of  the  tumour  is  possible,  to  proceed  to  excise  it,  and  close  the  artificial 
anus  when  the  patient  has  recovered  from  the  effects  of  the  obstruction. 

CHRONIC  OBSTRUCTION   CAUSED   BY  ADHESIONS. 

The  other  extrinsic  cause  of  chronic  intestinal  obstruction  is  adhesions 
following  peritonitis — ^usually  tuberculous.  The  intestinal  coils  become 
matted  together  in  this  affection,  or  the  omentum  becomes  thickened  and 
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its  long  axis  transverse  to  that  of  the  bowel ;  it  may  encircle  the  bowel 
more  or  less  completely  and  lead  to  an  annular  constriction.  The  ulcera- 
tion may  pass  deeply  into  the  sub-mucous  and  muscular  coats,  in  which 
case  peritonitis  occurs  outside,  and  the  contraction  of  the  exudation 
increases  the  narrowing  still  further.  The  affection  is  often  accompanied 
by  tuberculous  peritonitis  (see  Chap.  XXVIII.).  Typhoid  ulcers  and  acute 
duodenal  ulcers  rarely  give  rise  to  stricture.  Very  severe  stricture  may 
follow  the  spontaneous  cure  of  an  inlussuscepUon  by  sloughing. 

Dysenteric  ulcers  commonly  lead  to  a  certain  amount  of  stricture, 
but  as  they  occur  in  the  large  intestine,  they  seldom  produce  so  much 
narrowing  as  to  cause  prominent  symptoms  of  obstruction ;  when  they 
do  so,  they  are  generally  situated  in  the  sigmoid  flexure  or  towards  the 
upper  part  of  the  rectum.  Ulcerative  colitis  is  a  very  fatal  disease,  although 
it  may  also  occasionally  be  the  cause  of  constriction.  Syphilitic  ulceration, 
leading  to  stricture,  is  very  rare,  except  at  the  lower  part  of  the  rectum ; 
this  is  dealt  with  in  Chap.  XXXVII. 

CHRONIC  OBSTRUCTION   DUE  TO  MALIGNANT   STRICTURE. 

New  growths  causing  stricture  of  the  bowel  are  practically  always 
malignant  and  are  adeno-carcinomata.  In  the  great  majority  of 
cases  the  growth  is  primary  in  the  bowel  itself,  and  springs  from  the 
Lieberkiihnian  follicles ;  it  soon  infiltrates  the  sub-mucous  tissue,  and 
finally  penetrates  to  the  muscular  and  peritoneal  coats.  The  wall  of  the 
bowel,  however,  may  sometimes  be  involved  secondarily — chiefly  from 
direct  continuity — by  malignant  disease  of  other  parts,  such  as  the  uterus, 
prostate,  ovaries,  or  stomach.  Malignant  growths  are  by  far  the  most 
common  cause  of  stricture  of  the  large  intestine,  and,  after  forty  or  fifty 
years  of  age  are  almost  the  only  ones.  In  the  small  intestine  non- 
malignant  strictures  seem  to  be  more  common  than  malignant  ones. 

Carcinoma  of  the  bowel  forms  a  hard,  raised  nodule  projecting 
from  the  mucous  surface  of  the  intestine.  This  nodule  soon  ulcerates  and 
the  disease  spreads  around  the  bowel  until  a  characteristic  constriction 
is  produced — namely,  a  sort  of  diaphragm  of  growth  across  the  lumen 
presenting  towards  the  centre  a  ragged  ulcerated  aperture,  which  is  often 
very  narrow.  The  amount  of  growth  present  in  proportion  to  the 
constriction  produced  is  very  variable ;  sometimes  the  stricture  is  ex- 
tremely tight  like  a  ring  round  the  bowel,  while  the  amount  of  growth  is 
very  small  indeed ;  sometimes  there  may  be  extensive  growth,  but  no 
great  blocking  of  the  canal.  The  disease  affects  the  glands  in  the  neigh- 
bourhood— in  this  instance,  in  the  mesentery — and  leads  to  secondary 
growths,  especially  in  the  liver.  It  is  an  important  point  that  the  disease 
in  the  glands  and  in  the  liver  usually  grows  more  slowly  than  the  primary 
disease  in  the  bowel,  and  when  the  latter  has  been  removed,  a  considerable 
time  may  elapse  before  the  secondary  growths  cause  death.     Sometimes 
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relieve  the  symptoms;  the  earlier  the  diagnosis  is  made  the  greater 
will  be  the  chance  of  removing  a  growth. 

Resection  of  a  stricture. — The  incision  will  vary  with  the  situation  of 
the  disease.  If  a  tumour  is  felt  in  the  region  of  the  caecum,  the  ascending 
or  the  descending  colon,  or  the  sigmoid  flexure,  an  incision  over  the 
seat  of  the  disease  will  no  doubt  give  most  convenient  access  ;  on  the 
other  hand,  when  the  situation  of  the  disease  is  unknown  or  can  only  be 
guessed  at  from  the  symptoms,  the  abdomen  should  be  opened  in  the 
middle  line.  Except  in  the  case  of  the  ascending  and  descending 
colon,  most  tumours  of  the  intestine  can  be  removed  through  a  median 
incision. 

With  regard  to  the  excision  of  the  stricture  there  is  little  to  add  to  what 
has  been  said  on  p.  324.  End-to-end  anastomosis  is  best  performed  by 
simple  suture,  but  most  surgeons  prefer  to  close  the  ends  of  the  bowel 
and  perform  a  lateral  anastomosis  ;  this  is  especially  the  case  in  the  large 
intestine.  In  removing  a  tumour  from  the  small  intestine  a  wedge  must 
be  taken  out  of  the  mesentery,  and  this  should  enclose  all  the  enlarged 
glands,  if  possible  ;  if  this  is  not  done,  the  glands  and  fat  must  be 
removed,  taking  care  not  to  interfere  with  the  blood-supply  of  the 
bowel. 

It  is  an  open  question  whether  the  surgeon  should  excise  a  local 
growth  in  the  intestine,  even  though  it  is  readily  removable,  when  it  is 
accompanied  by  a  glandular  infection  that  negatives  any  hope  of  eradi- 
cating the  disease.  In  our  opinion  this  should  be  done,  for  the  following 
reasons:  In  the  first  place,  the  patient,  if  not  actually  suffering  from 
complete  obstruction,  must  inevitably  do  so  before  long,  and  will  need  an 
operation  for  the  relief  of  that,  notwithstanding  the  existence  of  secondary 
growths ;  therefore  an  operation  which  restores  the  lumen  of  the  canal 
while  the  patient's  condition  is  good  is  the  best  thing  that  can  be  done, 
quite  apart  from  the  question  of  whether  the  disease  is  eradicated  or  not. 
In  the  second  place,  the  secondary  growths  in  the  glands  and  the  liver 
usually  progress  much  more  slowly  than  does  the  disease  in  the  bowel, 
and,  apart  from  the  comfort  and  prolongation  of  life  afforded  by  relief 
of  the  obstruction,  life  may  be  further  prolonged  by  removing  the  rapidly 
growing  intestinal  disease. 

The  details  of  the  operations  wdll  vary  with  the  seat  of  the  disease.  In 
the  case  of  a  simple  stricture  of  the  small  intestine  or  a  freely  movable 
malignant  growth  there  is  little  difficulty.  As  there  is  often  a  marked 
difference  in  the  calibre  of  the  bowel  above  and  below  the  obstruction 
lateral  anastomosis  is,  as  a  rule,  the  most  satisfactory  method  of  uniting 
the  divided  ends. 

The  chief  difficulty  in  excising  malignant  tumours  of  the  bowel 
occurs  when  they  affect  the  more  fixed  parts  of  the  intestine,  parts  not 
completely  surrounded  by  peritoneum,  or  parts  such  as  the  hepatic  and 
splenic  flexures  of  the  colon,  which  are  difficult  to  get  at.    In  the  case  of 


376  AFFECTIONS  OF  THE   INTESTINES 

opening  and  the  stricture  as  possible.  Another  reason  for  this  is  the 
possibility  of  partial  or  even  complete  internal  strangulation  through  the 
loop  thus  formed.  Further,  in  bringing  the  two  portions  of  the  intestine 
together  there  must  be  no  stretching  of  the  intestine  and  the  two  portions 
should  lie  easily  together  without  kinking.  In  the  case  of  a  cancerous 
stricture,  where  the  anastomosis  must  not  be  made  too  near  the  growth, 
it  is  best,  in  order  to  avoid  a  long  loop,  to  divide  the  bowel  above  the  loop, 
sew  up  both  ends,  and  then  unite  the  proximal  portion  with  the  distal  at 
some  distance  below  the  growth. 

The  actual  steps  of  the  short-circuit  operation  are  the  same  as  those 
described  for  gastro-jejunostomy  and  for  lateral  anastomosis  of  the 
intestine  (see  pp.  265,  324). 

Artifloial  anus. — An  artificial  anus  should  only  be  made  when  an 
intestinal  anastomosis  is  impossible  owing  to  the  situation  or  extent  of 
the  disease.  In  the  small  intestine,  an  artificial  anus  must  never  be 
made  except  when  nothing  else  can  be  done  ;  even  at  a  considerable 
risk  to  the  patient  a  short-circuit  operation  should  be  performed  if  it  is 
impossible  to  excise  the  stricture.  An  artificial  anus  in  the  small  intestine, 
if  high  up,  produces  profound  malnutrition,  and,  moreover,  the  intestinal 
contents  are  extremely  irritating  and  give  rise  to  an  eczematous  condition 
of  the  skin  of  the  abdomen  which  is  most  distressing  to  the  patient. 
When  the  skin  becomes  much  inflamed  the  following  prescription  is  of 
value : — 

E   Bismuthi  subnit.  )  53s  2  cc 

Zincioxidi.  >        *        *        ^^  S^s. 

01.  eucalypt.  .        .  K[xx. 

01.  ricini      .         .        .        .        ad  Jij. 

Miscc. 

This  is  rubbed  over  the  skin  around  the  opening  at  each  dressing. 
When  the  surgeon  is  forced  to  make  an  intestinal  fistula,  the  disadvan- 
tages may  be  to  some  extent  minimised  by  employing  the  method 
described  on  p.  308. 

2.  When  the  obstruction  is  complete.— The  foregoing  remarks 
refer  to  incomplete  intestinal  obstruction  in  which  the  patient's  con- 
dition is  good  and  there  is  no  urgency.  Unfortunately,  the  surgeon  is 
more  frequently  called  to  these  cases  when  the  obstruction  has  become 
complete  and  the  patient's  condition  is  therefore  bad.  Although 
physicians— who  generally  see  these  cases  first— are  becoming  more  alive 
to  the  advantage  of  early  surgical  treatment,  many  are  still  apt  to  go  on 
treating  them  in  the  vain  hope  that  the  obstruction  may  be  due  to  faecal 
accumulation,  and  the  patient  is  often  almost  moribund  before  a  surgeon 

is  called  in. 

In  complete  obstruction,  the  diagnosis  of  the  seat  of  the  obstruction, 
as  well  as  of  its  nature,  assumes  the  highest  importance.  In  incomplete 
cases,  even  although  the  seat  of  obstruction  may  not  be  accurately 
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given  in  a  pill  combined  with  a  little  rhubarb  and  nux  vomica,  as  in  the 
following  prescription  : 

B  Pulv.  rhei. gr*  )• 

Ext.  belladonn.  virid ST-  t« 

Ext.  nucis  vom. gr*  i* 

Misce.    Ft.  pil.    T.d.s. 

Salol  (ten  grains  in  cachets  three  times  a  day)  may  be  employed  in  the 
hope  of  diminishing  the  decomposition  of  the  intestinal  contents  and 
thus  lessening  the  poisoning  of  the  patient.  In  the  more  chronic  cases 
abdominal  massage  is  of  value.  The  diet  must  also  be  regulated ; 
substances  leaving  an  insoluble  residue  should  be  avoided  and  the  patient 
encouraged  to  drink  plenty  of  fluid  and  take  exercise. 

It  is  rarely  necessary  to  consider  the  question  of  operation  in  this 
condition,  except  when  a  malignant  growth  complicates  the  faecal  im- 
paction, but  when  there  is  an  inveterate  tendency  to  chronic  accumulation 
of  faeces  in  the  large  intestine  the  question  of  an  ileo-^igmoid  anastomosis 
or  even  excision  of  the  colon  may  be  considered. 


CHAPTER  XXV. 

INFLAMMATORY  AFFECTIONS  OF  THE   INTESTINES. 

The  inflammatory  affections  of  the  intestine  may  affect  the  mucous 
membrane  or  the  appendages  connected  with  the  intestine  (appendix 
vermiformis,  Meckel's  diverticiilum,  appendices  epiploicae,  or  diverticula 
from  the  intestine),  or  the  peritoneal  coat  of  the  bowel  (septic  and 
tuberculous  peritonitis). 

AFFECTIONS  OF  THE  MUCOUS  MEMBRANE. 

The  inflammatory  affections  of  the  mucous  membrane  do  not  often 
come  under  the  care  of  the  surgeon,  but  his  aid  may  be  sought  under 
certain  circumstances:  for  example,  in  membranous  colitis,  in  acute 
ulcerative  colitis,  in  certain  cases  of  dysenteric  ulceration,  in  perforation  of 
ulcers  (e,g,  peptic  or  typhoid  ulcers),  and  in  tuberculous  or  syphilitic  ulcers. 

MEMBRANOUS  COLITIS. 

This  condition  most  frequently  occurs  in  women,  and  is  commonly 
associated  with  constipation.  It  often  occurs  in  connection  with 
enteroptosis.  The  most  characteristic  symptom  is  the  passage  of  pieces 
of  membranous  material  and  mucus  along  with  the  faeces;  sometimes 
casts  of  portions  of  the  canal  may  be  passed.  The  patients  are  usually 
emaciated,  complain  of  pain  (often  burning  and  sometimes  colicky), 
intestinal  movements  may  be  seen,  and  the  general  health  is  bad.  The 
patients  frequently  pass  into  a  neurasthenic  condition. 

TREATMENT. — ^The  medical  treatment  consists  in  attending  to  the 
evacuation  of  the  bowels,  and  castor  oil  or  pure  paraffin  given  daily  are 
the  drugs  on  which  most  reliance  is  placed ;  in  lavage  of  the  intestine 
—  best  obtained  by  a  visit  to  Plombi^es,  Buxton,  or  Harrogate ;  in 
abdominal  massage  and  exercises  ;  in  the  use  of  an  abdominal  support  in 
cases  in  which  enteroptosis  is  present  (see  Chap.  XXXII.) ;  and  in  attention 
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In  the  secondary  stage  an  acute  catarrhal  enteritis  may  occur,  and  in 
the  tertiary  stage  gununatous  ulcers  have  been  met  with. 

Syphilitic  strictures  occur  both  in  hereditary  and  acquired  syphilis, 
most  conMnonly  in  the  upper  part  of  the  small  intestine,  but  also  lower 
down  and  occasionally  in  the  colon.  They  are  generally  multiple  and 
surround  the  intestine  like  tuberculous  ulcers.  With  the  exception  of 
the  catarrhal  enteritis  in  the  secondary  stage,  the  diagnosis  of  syphilitic 
ulceration  of  the  intestine  is  extremely  difficult  and  often  impossible. 
The  symptoms  closely  resemble  those  of  tuberculous  ulceration  of  the 
intestine,  and  if  they  occur  in  a  patient  beyond  thirty-five  years  of  age 
and  are  accompanied  by  other  syphilitic  lesions,  and  the  Wasserman 
reaction  is  positive,  and,  further,  if  they  have  existed  for  a  considerable 
time  and  no  definite  symptoms  of  any  other  condition  such  as  malignant 
or  tuberculous  disease  are  present,  syphilis  may  be  suspected.  The 
treatment  will  be  that  of  syphilis,  and  operative  intervention  wiU  only 
be  required  if  strictures  have  formed. 


CHAPTER  XXVI. 

APPENDICITIS. 

The  question  whether  typhlitis  or  perityphlitis  exists  apart  from  appen- 
dicitis is  still  discussed,  but  there  is  no  doubt  that  the  diseases  formerly 
classed  as  typhlitis  and  perityphlitis  were,  as  a  rule,  cases  of  appendicitis, 
and,  although  a  localised  typhlitis  or  perityphlitis  may  occur  from  ster- 
oral  or  other  forms  of  ulceration,  the  cases  in  which  severe  symptoms 
are  produced,  apart  from  appendicitis,  are  very  rare. 

Anatomy, — ^The  vermiform  appendix  springs  from  the  postero-intemal 
aspect  of  the  caecum,  a  little  below  the  ileo-caecal  junction,  and  is  readily 
found  by  tracing  down  the  anterior  longitudinal  muscular  band  of  the 
large  intestine.  The  root  of  the  appendix  is  fairly  constant  in  situation 
and  corresponds  on  the  abdominal  wall  to  the  spot  known  clinically  as 
'  McBumey's  point ' ;  this  is  at  the  junction  of  the  outer  and  middle 
thirds  of  a  line  drawn  from  the  umbilicus  to  the  anterior  superior  iliac 
spine.  The  process  is  usually  from  three  to  four  inches  long  in  adults  ; 
it  may,  however,  be  considerably  longer,  and  an  appendix  nine  inches 
long  has  been  recorded.  In  the  infant  it  is  approximately  straight  and 
relatively  longer  than  in  the  adult,  while  in  old  age  it  atrophies  con- 
currently with  the  other  lymphatic  structures.  The  mesentery  of  the 
appendix  (*  meso-appendix ')  is  triangular  or  sickle  shaped,  the  blood- 
vessels running  along  its  free  border.  The  arterial  supply  of  the  appendix 
is  derived  from  a  branch  of  the  ileo-colic  artery  which  passes  behind  the 
termination  of  the  ileum  and  runs  along  the  free  border  of  the  meso- 
appendix  to  the  tip  of  the  organ,  giving  off  branches  to  the  appendix 
in  its  course.  From  one  of  its  earliest  branches,  there  is  a  recurrent  twig 
of  fair  size  which  anastomoses  with  the  arteries  of  the  caecum.  This 
probably  accounts  for  the  fact  that  the  proximal  portion  of  the  appendix 
may  be  living  although  the  distal  portion  is  gangrenous. 

As  the  appendix  grows  it  tends  to  become  curled  upon  itself.     Its 

position  varies ;  but  for  clinical  purposes,  three  positions  or  rather  sets 

of  positions  may  be  described.     It  most  commonly  lies  to  the  inner  side 
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definite  rigidity  of  the  muscles  over  the  right  iliac  fossa,  and  in  some 
cases  a  swelling  may  be  felt  when  this  rigidity  can  be  overcome,  e.g., 
by  deep  breathing.  The  abdomen  is  more  or  less  tender  at  first,  but 
the  tenderness  soon  becomes  localised  ;  indeed,  in  many  cases  the  whole 
tender  area  can  be  covered  by  a  florin.  On  examining  per  rectum,  a 
tender  spot  can  sometimes  be  detected  high  up  and  to  the  right  side. 

These  symptoms  point  to  an  appendicitis  with  extension  of  the  in- 
flammation to  the  peritoneal  surface,  both  of  the  process  itself  and  of  the 
intestine  in  the  vicinity  ;  were  the  parts  exposed,  the  appendix  would 
be  found  to  be  swollen  and  injected,  and  it  and  the  various  coils  of  intes- 
tine around  it  would  often  be  more  or  less  glued  together  by  l3anph.  These 
symptoms  generally  indicate  inflammation  in  connection  with  a  concretion 
in  the  appendix  or  with  a  kink  or  stricture  ;  they  may,  however,  indicate 
an  actual  perforation,  although  the  symptoms  are  then  usually  more 
severe.  The  condition  generally  ends  in  resolution,  but  may  go  on  to 
suppuration. 

When  resolution  occurs,  the  temperature  begins  to  fall  about  the 
second  day  and  generally  reaches  the  normal  at  the  end  of  the  week, 
and  there  it  should  remain  if  no  suppuration  has  occurred.  The  rigidity 
of  the  abdomen  soon  diminishes,  and  the  fullness — which  is  not  a  hard 
swelling  as  it  is  when  suppuration  is  occurring — rapidly  decreases ;  in  an 
ordinary  attack  the  patient  ought  to  be  well  at  th^  end  of  a  week  or  ten 
days. 

These  cases,  however,  are  very  prone  to  relapse,  and  the  relapse  may 
occur  either  after  a  long  interval  of  complete  health,  or  the  patient  may 
hardly  have  recovered  from  one  attack  before  another  occurs.  These 
relapses  indicate  the  presence  of  some  of  the  permanent  changes  to  which 
we  have  already  referred  (see  p.  401).  Early  and  frequent  relapses 
usually  indicate  the  presence  of  a  concretion,  or  inflammation  and  ulcera- 
tion of  the  mucous  membrane  beyond  a  kink  or  stricture.  When  long 
intervals  occur  between  the  attacks,  obliterative  appendicitis  is  not 
uncommonly  found  ;  this,  however,  may  be  complicated  with  distension 
and  inflammation  of  the  process  beyond  a  stricture. 

In  some  cases  the  symptoms  are  not  so  acute,  but  the  relapses  are 
very  frequent.  The  pain  is  then  often  of  an  acute  colicky  character 
lasting  at  most  only  a  few  hours,  but  not  accompanied  by  any  marked 
swelling,  any  distinct  peritonitis,  or  much  fever  ;  the  patient  may  be 
confined  to  bed  for  weeks  with  recurrent  attacks  of  this  pain  every  two 
or  three  days.  This  condition  is  termed  *  appendicular  colic,'  and  often 
indicates  a  concretion  or  a  stricture  with  distension  of  the  appendix 
beyond.  At  any  time  this  appendicular  colic  may  pass  into  the  more 
serious  acute  appendicitis. 

In  a  third  group  of  cases  the  symptoms  are  much  more  severe.  The 
onset  is  more  or  less  sudden,  and  there  is  usually  severe  vomiting  and 
intense  pain  at  first.     In  some  cases  there  may  be  a  definite  rigor  and  the 
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TREATMENT    IN    THE    ACUTE    STAGE. 

The  view  is  gaining  ground  that  the  wisest  course  is  to  remove  the 
appendix  in  all  cases  without  delay  as  soon  as  appendicitis  is  diagnosed, 
and  in  our  opinion  if  this  course  were  generally  adopted  many  severe 
attacks  would  be  avoided  and  the  death-rate  diminished.  The  symptoms 
of  acute  appendicitis  are  so  deceptive  that  it  is  often  impossible  to  say 
whether  the  attack  is  to  be  a  mild  or  a  severe  one.  On  p.  404  we  have 
indicated  some  points  which  may  help  in  coming  to  a  conclusion,  and 
especially  those  which  indicate  a  grave  state  of  matters.  In  the  latter 
set  of  cases  there  should  be  no  hesitation  in  urging  operation  as  early  as 
possible  ;  but  even  in  cases  which  begin  mildly,  although  many  of  them 
recover,  yet  they  may  change  their  character,  and  complications  may 
ensue ;  and  as  the  operation  early  in  the  attack  is  in  the  great  majority 
of  cases  a  clean  one,  operation  immediately  the  diagnosis  is  made  is  the 
wisest  course. 

When,  however,  the  disease  is  established  and  has  lasted  for  some 
days  before  the  surgeon  is  called  in,  opinions  differ  as  to  the  period  at 
wliich  the  operation  should  be  performed,  some  advising  delay  in  the  hope 
that  the  inflammation  may  subside,  or  that  an  abscess,  if  forming,  may 
become  well  localised,  others  advising  immediate  operation.  If  the 
case  is  a  mild  one  and  the  symptoms  are  rapidly  improving,  delay  is 
permissible  and  appendicectomy  may  be  deferred  until  the  attack  has 
passed  off,  but  in  all  other  cases  we  believe  that  immediate  o|wation  is 
the  wiser  course. 

Those  who  delay  oj^eration  when  it  is  fairly  obvious  tliat  pus  is  present 
do  so  in  the  hope  that  the  abscess  may  become  adherent  to  the  abdominal 
wall,  and  that  it  may  be  evacuated  and  drained  without  opening  the 
general  peritoneal  cavity.  But  it  must  be  borne  in  mind  that  the  swelHng 
in  which  the  appendix  lies  and  in  which  the  pus  forms,  is  situated  towards 
the  deeper  part  of  the  abdomen  in  the  great  majority  of  cases  and  may 
not — except  in  the  cases  in  which  the  pus  is  behind  the  ascending  colon — 
become  adherent  to  the  abdominal  wall  for  some  time,  if  at  all,  and  in  the 
meantime  the  patient  is  subject  to  all  the  risks  referred  to  on  p.  430. 
Further,  when  the  abscess  is  large,  the  surgeon  must  in  many  cases  be 
content  with  opening  it,  and  it  is  seldom  that  the  api)endix  can  be  removed 
at  the  same  time  without  defeating  the  object  of  the  delay — that  is  to 
say,  without  opening  the  general  peritoneal  cavity.  The  removal  of  the 
appendix  is,  however,  a  very  imp)ortant  matter  in  tliesc  cases.  If  the 
abscess  is  merely  oi^ened,  it  may  not  heal  until  the  appendix  lias  been 
taken  away,  and  even  if  it  does,  the  patient  is  liable  to  further  attacks 
of  appendicitis ;  thus  appendicectomy  will  be  required  in  either  case 
at  a  later  period.  For  these  reasons,  therefore,  we  cannot  agree  with  the 
policy  of  delay. 
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bowels  to  act.  The  sleeplessness  is  often  most  distressing  and  persists 
for  several  days  in  spite  of  all  sorts  of  narcotics. 

At  first  nothing  should  be  given  by  the  mouth,  except  sips  of  hot  water, 
and  in  any  case  it  is  better  not  to  force  nutriment  for  at  least  twenty- 
four  hours.  After  that  he  may  have  beef  tea,  chicken  broth,  milk,  and 
barley  water,  albumen  water,  raw-meat  juice,  tea  with  biscuits  or  toast. 
As  soon  as  the  bowels  have  acted,  he  can  have  semi-solid  food,  and  may 
have  ordinary  diet  in  a  week  or  ten  days. 

Local  treatment, — ^The  outer  dressing  should  be  changed  daily  or 
oftener  if  it  becomes  very  foul,  as  is  not  uncommonly  the  case,  but  there 
should  be  no  meddling  with  the  packing  or  the  tubes  and  no  syringing 
at  first.  On  the  second  day,  very  gentle  traction  may  be  made  to  see  if 
any  of  the  packing  will  come  away,  but  no  serious  attempt  should  be 
made  to  remove  it  till  the  third  day  ;  even  then,  only  a  small  portion  of 
it  will  be  got  away,  as  a  rule.  In  adults  the  gauze  can  generally  be  re- 
moved without  an  anaesthetic,  but  in  children  it  is  advisable  to  administer 
one.  The  removal  must  be  done  with  gentleness  and  patience,  so  as 
not  to  damage  the  adhesions,  and  will  sometimes  take  an  hour  or 
more.  If  the  gauze  is  pulled  out  quickly  and  forcibly,  the  adhesions 
may  be  broken  down  and  the  whole  aim  of  the  packing  undone  ;  indeed,  it 
has  happened  under  such  circumstances  that  bowel  has  come  out  of  the 
wound  and  has  of  course  become  soiled.  The  removal  of  the  gauze  is 
much  aided  by  injecting  peroxide  of  hydrogen  (lo  vols.)  into  the  tube 
and  on  the  gauze  ;  it  bubbles  very  much  and  loosens  the  gauze.  In  the 
first  place  only  the  interior  gauze  should  be  dealt  with  by  pulling  on  a 
small  piece  at  a  time,  then  taking  a  fresh  piece  and  irrigating  freely 
with  the  peroxide  of  hydrogen,  this  portion  will  come  away  fairly 
easily,  leaving  the  tube  and  the  gauze  envelope  still  to  be  removed. 
It  takes  some  time  to  remove  the  interior  mass  of  gauze,  and  if  it  is 
still  firmly  adherent  it  is  well  to  leave  the  final  removal  until  next  day  ; 
if  not  it  may  be  removed  at  once.  In  any  case  the  next  thing  to 
do  is  to  take  out  the  drainage  tube,  which  comes  out  quite  easily,  and  then 
the  removal  of  the  remainder  of  the  gauze  is  proceeded  with.  A  fresh 
drainage  tube  should  be  ready  for  insertion  at  once,  otherwise  the 
sides  of  the  canal  may  fall  together  and  it  may  be  difficult  to  get  the 
tube  down  to  the  bottom  of  the  wound.  Some  gauze  should  be  lightly 
packed  into  the  upper  part  of  the  wound  for  some  days,  so  as  to  prevent 
the  intestines  bulging  out  between  the  edges  and  interfering  with  their 
proper  closure.  Subsequently  the  wound  is  syringed  out  with  i:)eroxide 
of  hydrogen  every  day  until  it  l^ecomes  odourless,  when  it  is  best  to 
leave  off  syringing  altogether.  The  drainage  tube  should  only  be 
shortened  as  it  is  pushed  out,  and  the  cavity  is  thus  made  to  heal  from 
the  bottom.  If  it  is  left  out  too  soon,  accumulation  of  pus  takes  place 
and  the  wound  has  to  be  re-opened,  and  thus  its  ultimate  closure  is 
delayed.     An  average  time  for  the  healing  of  these  cases  is  about  five 
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this  passes  off  and  all  that  is  noticed  subsequently  is  that  there  is  a  little 
dif&culty  in  getting  the  bowels  to  act ;  in  others,  it  persists  and  ends 
fatally  unless  promptly  remedied.  The  symptoms  do  not  differ  from 
those  described  in  Chap.  XXII.  If  the  bowels  become  completely 
obstructed  after  an  operation  for  suppurative  appendicitis  and  the 
patient  becomes  distended  and  begins  to  vomit,  it  may  be  assumed 
that  a  kink  is  present. 

Trealmeni. — It  is  usually  better  to  make  a  separate  incision  in  the 
middle  line  in  order  to  deal  with  this  condition.  Before  doing  this,  the 
original  wound  should  be  packed  and  carefully  covered  up  with  a  piece 
of  gauze,  wet  with  i  in  2000  perchloride  solution  ;  a  piece  of  mackintosh 
should  be  applied  over  it,  its  inner  border  being  stitched  to  the  skin 
external  to  the  proposed  site  of  the  fresh  incision.  The  distended  bowel 
is  sought  for  and  traced  down  to  the  point  at  which  it  is  adherent.  Some- 
times it  is  possible  to  detach  this  without  breaking  into  the  infected  area  ; 
in  other  cases  this  will  not  be  possible,  and  it  is  then  advisable  not  to 
attempt  to  detach  it,  but  either  to  perform  a  lateral  anastomosis,  short- 
circuiting  the  kink,  or  to  open  the  bowel  above  it.  These  procedures 
are  carried  out  in  the  manner  described  in  Chap.  XXII.  When  an 
anastomosis  is  performed,  the  second  wound  can  usually  be  closed 
throughout  the  greater  part  of  its  extent,  but  if  any  detachment  of  the 
kink  has  taken  place  it  may  be  safer  to  put  in  a  drainage  tube,  and  to  sew 
up  the  rest  of  the  wound  with  through-and-through  sutures  so  as  to 
minimise  the  effect  of  a  subsequent  sepsis.  If  the  patient  is  in  a  very 
bad  condition  when  the  operation  is  performed,  and  especially  if  the 
distension  has  lasted  for  some  time,  the  anastomosis  will  probably  not 
act  properly,  and  the  only  thing  to  be  done  is  to  bring  forward  a  coil  of 
intestine  above  the  kink,  open  it,  introduce  a  Paul's  tube  and  establish 
a  temporary  faecal  fistula.  This  can  be  closed  after  recovery  has  taken 
place  (see  Chap.  XXXI.). 

Residual  abscess. — In  some  cases  the  symptoms  continue  after 
the  operation,  and  this  is  often  due  to  the  presence  of  another  abscess. 
In  other  cases  an  increase  of  the  symptoms  is  observed  after  the  tempera- 
ture and  pulse  have  settled  almost  to  normal,  and  a  careful  search  should 
then  be  made  for  an  abscess.  This  may  be  merely  a  loculus  of  pus  in  the 
neighbourhood  of  the  operation  wound,  into  which  it  ultimately  ruptures, 
or  there  may  be  an  abscess  in  the  pelvis  or  beneath  the  diaphragm.  The 
directions  in  which  the  pus  may  spread  are  referred  to  on  p.  403. 
These  abscesses  may  be  completely  shut  off  from  the  original  wound 
or  they  may  communicate  with  it  by  a  narrow  canal.  In  the  latter 
case  the  discharge  of  pus  is  often  profuse  and  the  surgeon  may  be 
led  to  think  that  the  symptoms  are  due  to  general  septic  absorption 
rather  than  to  a  localised  abscess,  the  discharge  being  so  copious 
that  it  is  difficult  to  realise  that  sufficient  drainage  has  not  been 
obtained.     It  must  be  borne  in  mind,  however,  that  a  badly  drained 
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the  sinus  shows  no  sign  of  healing  after  three  months,  the  externa 
opening  may  be  dilated  very  cautiously  by  a  laminaria  tent  (because 
there  are  often  comparatively  few  adhesions  around  it),  and  the  cavity 
searched  for  a  foreign  body  with  a  probe,  a  pair  of  forceps,  or  (if  large 
enough)  with  the  finger ;  a  small  scoop  may  also  be  introduced  and  the 
cavity  gently  cleared  out.  A  large  drainage  tube  is  then  introduced  and 
the  wound  is  dressed  daily.  It  is  very  important  not  to  be  impatient 
in  these  cases.  As  long  as  the  discharge  is  slight,  there  is  always  a 
probability  of  healing  taking  place,  and  we  have  seen  these  sinuses  heal 
after  two  or  three  years.  If,  however,  there  are  recurrent  attacks  of 
inflammation  and  accumulafion  of  pus,  there  is  nothing  for  it  but  to  open 
up  the  sinus,  even  though  that  involves  opening  the  peritoneal  cavity. 
Indeed,  in  most  cases  it  is  best  to  open  the  peritoneum,  pack  off  the 
intestines,  and  expose  the  bowel  and  the  lower  end  of  the  sinus,  and  open 
up  the  sinus  thoroughly.  The  wound  must  be  packed  and  drained  after 
such  an  operation  just  as  after  removal  of  an  appendix  in  the  acute 
stage  (see  p.  426). 

If  the  appendix  has  not  been  removed,  the  probability  of  healing  of 
the  sinus  without  further  operation  is  not  good,  and  the  question  of 
removing  the  appendix  in  spite  of  the  presence  of  a  septic  sinus  must  be 
considered.  As  a  matter  of  experience  it  is  found  that  there  is  no  great 
risk  in  removing  the  appendix  with  proper  precautions  unless  there  is 
free  suppuration  from  the  sinus.  When  there  is  free  suppuration,  virulent 
pyogenic  cocci  are  present,  but  in  many  cases  of  persistent  sinus  there  is 
only  a  slight  serous  discharge  which  is  probably  only  feebly  infective. 

The  best  way  of  performing  the  operation  is  not  to  open  up  the  sinus, 
but  to  make  an  independent  incision.  The  sinus  should  be  gently 
scraped  first  of  all  and  packed  with  a  little  gauze,  partly  to  define  it  and 
partly  to  prevent  any  septic  material  from  running  out  into  the  wound. 
A  separate  incision  is  then  made  in  the  inmiediate  vicinity  to  open  the 
general  peritoneal  cavity  and  get  at  the  appendix  from  within.  The 
amount  of  adhesions  met  with  will  of  course  vary  very  much,  and  the 
surgeon  must  work  from  the  caecum  and  the  ileo-caecal  valve  to  the 
appendix  itself  whicli  will  usually  form  part  of  the  wall  of  the  sinus.  If  it  is 
firmly  adherent,  the  simplest  plan  is  to  expose  the  root  of  the  appendix  and 
divide  the  peritoneum  over  it,  and  then  gradually  separate  the  peritoneum 
from  the  appendix,  ligature  the  latter  at  the  base,  cut  it  off  and  bury  it. 
This  avoids  all  risk  of  injuring  the  intestine,  and  it  is  of  course  the  mucous 
membrane  which  gives  rise  to  the  trouble  in  healing.  If  the  appendix 
is  not  very  adherent,  it  may  be  separated  and  removed  in  the  ordinary 
way.  The  sinus  is  now  thoroughly  cleared  out  and  the  abdominal 
incision  is  extended  into  the  orifice,  which  is  then  packed  with  gauze, 
after  which  the  upper  part  of  the  wound  is  closed  with  stitches.  In 
the  course  of  twenty-four  hours  the  peritoneal  cavity  is  well  shut  off, 
the  gauze  packing  is  removed,  and  there  is  usually  no  delay  in  healing. 
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pylephlebitis,  or  peri-renal  abscess,  may  be  found  to  be  the  cause. 
The  symptoms  may,  however,  not  be  due  to  trouble  in  the  abdomen, 
but  in  the  thorax ;  thus  pneumonia  or  pleurisy  sometimes  begins  with 
vomiting,  epigastric  pain  and  tenderness,  and  symptoms  resembling 
subphrenic  abscess. 

It  may  be  useful  if  we  consider  the  significance  of  the  chief  symptoms 
which  arise,  and  the  indications  for  immediate  operation.  The  S5anptoms 
may  differ  according  as  they  are  observed  at  the  commencement  of 
the  trouble  or  at  a  later  period. 

Significance  of  the  chief  early  symptoms.— Pain. — The  character 
and  situation  of  the  pain  are  of  importance.  In  perforations  of  the 
stomach,  intestine,  or  gall-bladder,  the  pain  is  severe,  constant,  and  of 
a  burning  character.  At  first  it  is  limited  to  the  seat  of  rupture, 
though  it  soon  spreads  over  the  abdomen.  In  rupture  of  cysts,  the  pain 
is  more  diffuse  from  the  first  and  not  so  severe,  but  it  is  most  marked 
over  the  seat  of  rupture.  In  perforation  of  the  appendix  the  severity  of 
the  pain  varies  much,  but  it  may  be  severe  And  located  in  the  appendix 
region  ;  usually,  however,  the  fixed  pain  in  that  region  is  associated  with, 
or  preceded  by,  colicky  pains  in  the  neighbourhood  of  the  umbilicus.  In 
other  cases  appendicitis  commences  with  colicky  pains  at  or  above  the 
umbilicus,  and  pain  in  the  appendix  region  develops  later.  In  internal 
strangulations,  and  other  obstructive  conditions,  there  may  be  pain  at  the 
site  of  the  lesion,  but  the  chief  complaint  is  severe  recurring  colic  referred 
to  the  umbilical  region.  Gall-stone  pain  is  epigastric,  passing  through 
to  the  back  and  shoulder,  and  very  severe.  Renal  or  ureteral  pain  is 
severe  and  somewhat  spasmodic,  and  shoots  downwards  to  the  scrotum 
and  inner  side  of  the  thigh. 

Tenderness  is  not  present  in  all  cases  of  abdominal  pain,  and  may 
differ  according  as  the  examination  is  made  by  pressure  or  percussion. 
It  is  marked  from  the  first  in  cases  of  inflammation  or  rupture  of  a  viscus, 
and  is  generally  greater  on  percussion  than  on  pressure.  In  cases  of 
obstruction,  on  the  other  hand,  the  pain  may  be  relieved  by  pressure ; 
this  may  also  be  the  case  in  biliary  or  renal  colic.  In  some  cases  the 
whole  abdomen  may  be  tender,  but  the  seat  of  the  lesion  is  generally 
indicated  by  an  area  of  extra  tenderness.  Unless  general  peritonitis 
sets  in,  the  tenderness  diminishes  as  time  goes  on,  except  over  the 
seat  of  the  disease,  where  it  increases. 

Abdominal  rigidity  is  a  very  prominent  symptom  in  many  of  these 
conditions.  It  is  most  marked  over  the  seat  of  the  disease  and  may  be 
limited  to  it,  but  in  the  early  stage  of  rupture  or  inflammation  it  is  general 
over  the  abdomen.  In  localised  inflammations  it — like  the  tenderness — 
diminishes,  except  over  the  area  of  the  disease.  In  bad  cases  of  peri- 
tonitis gives  place  to  distension  of  the  abdomen  ;  if  the  abdomen  remains 
rigid  all  over,  it  points  to  rupture  of  a  viscus,  or  the  early  stage  of  general 
peritonitis  or  strangulation. 
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due  to  some  inflammatory  condition — such  as  peritonitis,  appendicitis, 
cholecystitis,  or  salpingitis  ;  if  the  temperature  rises  soon  after  being 
depressed  at  first,  there  is  usually  some  perforation.  The  temperature 
is  not  elevated  in  internal  strangulation  unless  gangrene  or  peritonitis 
sets  in.  The  question  of  the  temperature,  however,  is  to  some  extent  of 
secondary  importance,  and  must  be  weighed  with  the  other  symptoms. 
It  may  be  elevated  in  other  conditions — for  example,  in  some  cases  of 
renal  calculus — and  it  may  also  rise  unduly  high  in  patients  who  have 
had  malaria. 

The  presence  of  jree  gas  in  the  abdomen,  as  indicated  by  obliteration 
of  the  liver  dullness  while  the  abdomen  is  still  retracted  and  rigid,  or  at 
any  rate  not  distended,  is  a  sign  of  perforation  of  the  alimentary  canal. 
This  should  also  be  borne  in  mind  in  operating,  and  if  gas  escapes  on 
opening  the  peritoneum,  attention  must  always  be  directed  to  the 
stomach  or  intestinal  tract  and  the  perforation  searched  for. 

The  general  aspect  of  the  patient  is  usually  a  good  indication  of  the 
gravity  of  the  condition.  In  internal  strangulation  or  rupture  of  the 
stomach,  the  patient  is  pale,  with  the  typical  abdominal  face,  and  lies 
on  his  back  with  his  knees  drawn  up.  In  appendicitis  with  perforation 
the  patient  does  not  feel  very  ill  at  first,  but  becomes  worse  later ;  in 
gangrenous  appendicitis  he  is  ill  from  an  early  stage.  In  gall-stones  or 
renal  calculi,  the  patient  is  restless,  doubled  up,  presses  on  his  abdomen, 
and  does  not  have  the  typical  greyish  abdominal  face. 

Some  assistance  may  also  be  obtained  from  the  previous  history. 
Thus,  there  may  be  a  history  of  indigestion  and  epigastric  pain  after 
food,  or  of  haematemesis,  indicating  an  ulcer  of  the  stomach,  or  of  previous 
attacks  of  appendicitis,  or  of  renal  or  biliary  colic.  Such  a  history  may  be 
of  great  assistance,  but  the  absence  of  it  does  not  preclude  these  affec- 
tions, for  it  may  be  a  first  attack.  A  history  of  old  peritonitis  may 
strengthen  the  diagnosis  when  the  symptoms  point  to  internal  strangu- 
lation. The  history  of  events  preceding  the  attack  is  of  importance — such 
as  diarrhoea,  constipation,  violent  exertion,  or  a  large  meal.  Malaise, 
preceding  the  acute  onset,  usually  indicates  an  inflammatory  attack — 
such  as  appendicitis — rather  than  a  sudden  strangulation  ;  premonitory 
symptoms — such  as  dyspepsia — may  also  appear  in  gall-stone  colic. 

Significance  of  symptoms  arising  later. — These  early  symptoms 
alter,  and  other  symptoms  appear  as  time  goes  on  and  may  aid  the 
diagnosis  and  determine  the  question  of  surgical  interference.  For 
example,  the  spreading  oj  the  pain  and  tenderness  over  the  abdomen  in- 
dicates a  grave  lesion  and  the  development  of  general  peritonitis,  while 
the  localisation  of  the  pain  to  one  spot  or  region  indicates  a  shutting 
off  of  the  inflammatory  action  and  a  much  more  favourable  condition. 

Persistence  of  colicky  pains  is  anotlier  important  indication  ;  if  they 
persist,  the  probability  of  strangulation  is  increased,  whereas  in  appen- 
dicitis, for  example,  though  colic  may  be  very  marked  at  the  beginning 
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confusion.  Inflammatory  conditions,  such  as  appendicitis,  although 
at  first  perhaps  accompanied  by  diarrhoea,  are  also  usually  marked 
by  complete  arrest  of  the  passage  of  faeces  and  gas,  but  even  then 
it  is  often  possible  to  get  away  some  gas  with  a  long  tube  or  with 
enemata. 

The  character  of  the  tongue  is  also  of  importance.  In  bad  septic 
conditions — such  as  gangrenous  appendicitis  or  general  peritonitis — the 
tongue  becomes  brown  and  dry,  while  in  obstniction  it  remains  white 
and  moist  until  near  the  end. 

Diag^nosis. — The  symptoms  often  overlap  very  much,  and  there 
are  so  many  exceptional  conditions  that  an  accurate  diagnosis  may  be 
impossible,  especially  in  the  early  stage  when,  from  the  point  of  view  of 
surgical  treatment,  it  is  most  important.  The  presence  or  absence  of 
symptoms  indicating  involvement  of  particular  organs  will  help  in  the 
diagnosis. 

Take  for  example,  acute  affections  in  connection  with  the  kidney. 
Renal  and  ureteral  colic  are  very  typical.  The  excruciating  paroxysms 
of  pain,  not  limited  to  the  back  but  shooting  down  into  the  thigh 
and  testicle,  frequent  and  scanty  micturition,  blood  in  the  urine,  and 
the  absence  of  intestinal  colic  and  abdominal  rigidity,  are  sufficiently 
characteristic.  But  even  in  renal  colic  the  symptoms  may  not  be  nearly 
so  acute  or  typical,  and  tlie  difficulty  of  distinguishing  between  appendicitis 
and  renal  or  ureteral  colic,  when  the  symptoms  are  not  severe,  is  sometimes 
considerable,  and  mistakes  in  diagnosis  have  been  repeatedly  made  ; 
we  need  not,  however,  go  into  this  subject  here,  because  we  are  only 
dealing  with  cases  of  the  most  acute  type.  The  condition  of  intermittent 
hydronephrosis  is  also  sometimes  confusing.  Here  the  urine  becomes 
temporarily  dammed  back  and  the  pelvis  of  the  kidney  swells  up  rapidly  ; 
the  patient  is  usually  seized  with  severe  pain  and  vomiting,  but  the  pain 
is  definite^  located  in  the  loin  and  side  ;  colicky  i)ains  are  absent,  there 
is  tenderness,  and  a  distinct  swelling  may  often  be  detected,  which  is 
much  larger  and  better  defined  and  develops  much  earlier  than  that  in 
appendicitis  or  cholecystitis  ;  there  is  no  elevation  of  temperature.  Other 
acute  renal  conditions — such  as  peri-renal  abscess — may  also  cause  some 
difficulty,  but  are  generally  fairly  easily  recognised  by  the  position  of  the 
pain  and  the  absence  of  signs  pointing  to  other  possible  conditions. 
Abscess  forming  after  duodenal  rupture  is  probably  the  most  difficult 
condition  to  distinguish  from  peri-renal  abscess  in  the  later  stages. 

Gall-stone  colic  is  also  fairly  definite,  the  violent  epigastric  pain 
shooting  through  to  the  back  and  sliouklers,  doubling  the  patient  up 
and  relieved  by  pressure,  and  the  absence  of  pyrexia,  being  generally 
very  characteristic.  It  is  in  the  less  acute  cases  that  the  difficulty 
arises. 

When  the  alimentary  canal  is  apparently  involved,  an  important 
point  is  whether  the  lesion  is  of  inflammatory  or  non-inflammatory  origin. 


CHAPTER  XXVIII. 

PERITONITIS  :   PERITONEAL  CYSTS  :  ASCITES. 

Inflammation  of  the  peritoneum  may  be  acute  or  clironic.  The  acute 
forms  are  usually  associated  with  infection  of  the  peritoneal  cavity  by 
pj'ogenic  organisms,  and  practically  always  end  in  suppuration  which 
may  be  diffuse  or  localised.  The  chronic  forms  may  occur  in  connection 
with  tuberculosis,  ulcers  of  the  intestine,  echinococcus  cysts,  diverticula 
from  the  bowel,  new  growths,  and  so  forth. 

LOCALISED   SUPPURATIVE  PERITONITIS. 

We  have  already  considered  local  peritoneal  suppuration  in  speaking 
of  appendicitis,  diverticulitis,  and  ulcer  of  the  stomach  and  duodenum. 
It  may  also  occur  in  connection  with  infections  of  the  gall-bladder,  the 
Fallopian  tubes,  and  other  parts  ;  these  conditions  are  considered  under 
their  respective  headings.  As  a  rule  the  perforation  of  a  hollow  viscus 
into  a  healthy  peritoneal  cavity  leads  to  a  general  diffuse  peritonitis 
without  any  localisation  ;  when  it  is  localised  there  has  usually  been 
a  previous  plastic  peritonitis,  which  has  led  to  adhesions  around  the 
point  of  perforation.  The  perforation  then  takes  ])lace  into  the  midst 
of  these  adhesions,  and  a  localised  abscess  may  result  either  around  the 
seat  of  perforation  or  in  the  neighbourhood,  or  at  some  distance  away 
by  extension  of  the  infection  along  the  lymphatics,  as  in  subphrenic 
abscess  after  appendicitis. 

GENERAL  SUPPURATIVE  PERITONITIS. 

From  the  point  of  view  of  treatment,  this  is  one  of  the  most  terrible 
and  most  disheartening  conditions  that  can  be  met  with.  It  usually 
arises  in  connection  with  i^rforation  of  a  viscus  such  as  the  stomach, 
the  intestine,  or  the  appendix.  It  may  follow  rui)ture  of  a  localised 
collection  of  pus  in  the  Fallopian  tubes  or  elsewliere,  perforation  of  a 
septic  gall-bladder,   or  extravasation  of  septic  urine  ;    it   may  follow 
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Even  when  they  are  not  treated  promptly,  the  patients  may  live  for 
several  weeks,  which  is  quite  a  different  course  from  that  of  acute 
septic  peritonitis.  The  prognosis  in  these  cases  is  correspondingly  more 
favourable. 

TREATMENT. — This  should  be  on  the  lines  suggested  for  general 
peritonitis  or  for  a  localised  abscess.  The  peritoneum  should  be  opened 
through  the  rectus,  and  the  fluid  and  flakes  allowed  to  flow  out.  The 
peritoneal  cavity  may  then  be  gently  irrigated  and  the  loose  flakes 
evacuated,  and  drainage  tubes  may  be  placed  in  the  flanks  and  down 
into  the  pelvis.  Vaccine  therapy  may  also  be  employed,  but  must  be  used 
with  great  care,  because  cases  have  occurred  which  were  going  on  well 
after  operation,  and  in  which,  after  a  dose  of  vaccine  (possibly  too  large) 
the  course  has  changed  for  the  worse  and  death  has  occurred. 

GONOCOCCAL   PERITONITIS. 

This  is  most  frequent  in  females  in  whom  the  infection  occurs  through 
the  Fallopian  tubes ;  it  usually  remains  limited  to  the  pelvis,  but  may 
become  generalised.  While  pus  is  often  present  in  the  tubes,  suppuration 
may  not  occur  in  the  peritoneal  cavity,  and  in  some  cases  the  condition  may 
subside  without  leaving  many  adhesions.  It  often  begins  very  acutely, 
but  in  a  day  or  two  may  become  subacute  or  chronic,  exacerbations  taking 
place  from  time  to  time  or  complete  recovery  occurring.  The  questions 
of  recovery  and  of  the  necessity  for  operation  depend  mainly  on 
whether  pus  is  present  in  the  Fallopian  tubes  or  not.  This  is  indicated 
by  feeling  a  swollen  or  painful  tube  or  tubes  per  vaginam  and  by  the 
presence  of  a  purulent  vaginal  discharge,  especially  if  it  contains 
gonococci.  When  these  conditions  are  present  the  abdomen  should  be 
opened,  the  Fallopian  tube  or  tubes  removed,  and,  if  necessary,  drainage 
of  the  pelvis  provided  by  perforating  the  roof  of  the  vagina  in  the 
middle  line  behind  the  uterus  and  passing  a  drainage  tube  into  the 
vagina ;  the  anterior  wound  can  then  be  closed. 


CHRONIC  TUBERCULOUS  PERITONITIS. 

Tuberculosis  is  the  most  common  cause  of  chronic  peritonitis.  It 
is  usually  secondary  to  tuberculous  ulceration  of  the  intestine  or  tuber- 
culous mesenteric  glands.  It  may  also  follow  tuberculous  disease  of  the 
female  genital  organs  (especially  the  Fallopian  tubes)  and  sometimes, 
though  much  more  rarely,  ot  the  vesicular  seminales  in  the  male.  It 
may  occur  in  connection  with  a  tuberculous  pleuris}-.  Primary 
tuberculosis  of  the  peritoneum  is  comparatively  rare. 

Tuberculous  disease  of  the  intestine  is  said  to  occur  most  commonly 
in  the  lower  part  of  the  ileum,  but  it  is  also  frequent  in  the  caecum  ; 
in    some    cases    it    may    commence     in     the    vermiform    ai)pendix. 
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ting  it  for  the  removal  of  fluid.  When  the  entire  abdomen  is  affected, 
the  adhesions  are  most  marked  near  the  diaphragm.  The  omentum  is 
early  involved  ;  its  layers  become  matted  together  and  the  whole  structure 
becomes  thickened  and  shrunken  and,  in  the  advanced  stages,  forms  a 
sausage-like  mass  lying  more  or  less  transversely  about  the  level  of 
the  umbilicus.  It  is  generally  adherent  to  the  abdominal  wall  at  this 
point.  The  omentum  contains  numerous  tubercles  in  its  substance  and 
scattered  over  its  surface,  while  the  mesentery  is  thickened  and  shrunken 
and  drags  the  small  intestine  up  towards  its  root,  so  that,  when  fluid  is 
present,  it  generally  collects  towards  the  left  side  of  the  abdomen.  It  is 
seldom  that  any  large  quantity  of  free  fluid  is  present  in  these  cases,  but 
encapsuled  collections  are  not  uncommon.  The  mesenteric  glands  are  also 
enlarged,  though  not  as  a  rule  cheesy.  The  spleen  is  frequently  enlarged. 
3.  In  the  third  group,  which  is  a  very  grave  one,  the  masses  are 
larger  and  are  undergoing  caseation.  The  mesenteric  glands  are  large 
and  caseous,  the  omentum  is  often  converted  into  a  caseating  mass,  and 
similar  masses  form  in  the  adhesions  which  bind  the  intestines  together. 
The  contraction  and  distortion  of  the  bowel,  the  shrinking  of  the 
mesentery  and  the  other  changes  mentioned  under  the  second  form  are 
much  more  marked.  This  condition  is  usually  associated  with  ulceration 
of  the  intestine,  which  is  thinned  and  may  even  be  perforated  in  places, 
while  in  others  several  strictures  (some  of  them  quite  tight)  may  be 
present  and  may  cause  more  or  less  obstruction.  Collections  of  fluid  are 
not  uncommon  ;  they  are  usually  encapsuled  and  generally  purulent, 
the  pus  presenting  all  the  characters  of  ordinary  tuberculous  pus.  In 
some  cases,  however,  it  is  foul  and  contains  the  Bacillus  colt  communis 
either  from  infection  through  the  intestinal  walls  or  from  actual  perfora- 
tion of  the  intestine.  In  young  children  these  abscesses  are  most  common 
near  the  umbilicus,  through  which  pus  may  find  its  way  and  lead  to  the 
formation  of  a  sinus  or  even  a  faecal  fistula.  As  the  latter  is  often  high 
up  in  the  small  intestine  the  child  rapidly  emaciates. 

The  above  are  the  chief  types  of  tuberculous  peritonitis,  but  inter- 
mediate varieties  are  met  with.  The  affection  may  be  localised,  especially 
in  connection  with  tuberculous  perityphlitis  or  disease  of  the  Fallopian 
tubes,  and  the  mass  thus  formed  has  frequently  been  mistaken  for 
a  tumour ;  in  the  csecal  region  such  masses  may  give  rise  to  more  or  less 
complete  obstruction. 

Apart  from  these  cases  the  essential  trouble  may  consist  of  masses  of 
tuberculous  glands  in  the  mesentery,  some  calcareous  and  some  suppura- 
ting, without  any  eruption  of  tubercles  on  the  j^eritoneum.  Although 
these  cases  hardly  come  under  the  heading  of  tuberculous  peritonitis 
proper,  it  is  perhaps  best  to  include  them  here. 

The  affection  may  occur  at  any  age,  but  it  is  most  frequent  between 
the  ages  of  twenty  and  thirty-five ;  it  is  common  in  children,  but  com- 
paratively rare  after  thirty-five.     Difference   of  opinion  exists  as   to 
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intestinal  obstruction  due  to  kinking,  to  bands,  or  to  stricture  following 
ulceration.  Perforation  may  also  occur  from  rupture  of  an  ulcer,  or 
there  may  be  abscess  formation,  with  discharge  of  pus  from  the  umbilicus 
and  faecal  fistula.  The  disease  is  sometimes  complicated  with  phthisis 
or  pleurisy. 

The  diagnosis  is  not  always  easy.  The  affection  has  to  be  distinguished 
from  ulcer  of  the  intestine,  malignant  disease,  gastric  catarrh,  typhoid 
fever,  peritoneal  cancer,  chronic  peritonitis  from  other  causes,  and  ovarian 
cysts.  The  points  in  favour  of  tuberculous  peritonitis  are  a  family 
history  of  tuberculosis,  tubercle  elsewhere,  the  presence  of  localised 
thickenings  in  the  abdomen,  a  fairly  rapid  formation  of  fluid  with  no 
demonstrable  cause,  a  feeling  of  weight  and  uneasiness,  percussion  note 
changing  slowly  with  alterations  in  position,  a  hectic  temperature 
(though  sometimes  there  is  little  or  no  fever),  albuminuria,  and  no  other 
demonstrable  cause  for  tlie  ascites. 

The  prognosis  is  undoubtedly  very  grave,  but  much  depends  on  the 
form  of  the  disease  and  on  the  presence  or  absence  of  complications. 
Physicians  now  take  a  much  more  hopeful  view  of  the  trouble  than 
they  did  and,  provided  that  no  complication  such  as  phthisis,  obstruction, 
or  perforation  arises,  the  outlook  in  the  young  is  not  now  considered 
nearly  as  bad  as  it  was  formerly. 

TREATMENT. — ^This  is  partly  medical  and  partly  surgical ;  in  the 
early  stage  the  treatment  lies  with  the  physician. 

Medical. — The  patient  should  be  placed  under  the  best  hygienic 
conditions ;  tuberculin  injections  (see  Vol.  I.  p.  522)  should  have  a 
trial.  When  there  is  intestinal  ulceration,  the  diet  must  consist  entirely 
of  fluids  which  should  be  selected  for  their  nutritive  value,  such  as  milk 
and  raw  meat  juice.  The  bowels  should  be  regulated  ;  if  ascites  is 
present,  diuretics  will  be  called  for.  Cod-liver  oil  may  be  given  either 
by  the  mouth  or  by  the  rectum,  and  arsenic  is  of  use.  Intestinal  anti- 
septics, such  as  creosote,  salol  or  guaiacol  may  also  be  employed. 
Dr.  Burney  Yeo  speaks  liighly  of  abdominal  inunction  with  iodoform 
ointment  and  the  internal  administration  of  iodoform  in  the  form  of 
one-grain  pills  three  times  a  day.  When  pain  is  very  marked,  the  local 
application  of  belladonna  to  the  abdomen  or  a  subcutaneous  injection 
of  morphine  may  be  desirable.  Open-air  treatment,  with  complete  rest 
in  bed  in  the  first  instance  at  any  rate,  should  be  carried  out. 

Surgical. — Until  comparatively  recently  surgical  interference  was 
not  thought  of  unless  some  complication  occurred,  and  this,  to  some 
extent,  is  the  case  even  now.  It  has  been  found  however,  in  a  number 
of  cases  in  which  the  abdomen  has  been  opened  for  other  reasons,  that 
tuberculous  peritonitis  has  been  present,  but  that  nevertheless  the 
condition  has  rapidly  improved  after  the  operation,  although  nothing 
was  done  beyond  opening  the  abdomen  ;  this  has  occurred  so  frequently 
that,  of  late  years,  simple  laparotomy  has  become  the  chief  surgical 
measure  for  cases  which  do  not  yield  to  medical  treatment. 
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with  various  antiseptics  such  as  carbolic  acid  or  sublimate  lotions,  or 
was  flushed  with  salt  solution  and  carefully  dried  with  sponges.  These 
methods  seem  unnecessary,  as  equally  good  results  are  obtained  after 
simple  laparotomy.  When  adhesions  are  present,  great  care  is  necessary 
in  opening  the  abdomen  to  avoid  injury  to  the  intestine  and,  if  the 
adhesions  are  firm  and  numerous,  it  is  better  to  close  the  wound  rather 
than  force  a  way  in  among  the  intestinal  coils ;  the  bowel  is  usually 
fragile,  and  any  attempt  to  separate  adherent  coils  may  result  in  laceration 
of  the  intestine  at  the  time  or  may  so  injure  its  wall  as  to  lead  to  the 
formation  of  a  faecal  fistula  subsequently.  When  pus  is  found,  it  should 
be  washed  out  by  salt  solution,  and  some  iodoform  and  glycerine  emulsion 
should  be  introduced  into  the  abscess  cavity  before  it  is  closed. 

Various  important  points  have  to  be  considered  in  connection  with 
the  operation,  the  first  of  which  is  the  question  of  drainage  when  fluid 
is  present.  There  seems  to  be  no  advantage  in  this  when  the  fluid  is 
serous ;  indeed,  it  may  lead  to  a  tuberculous  sinus.  When  pus  is 
present,  provided  it  is  not  foul  or  apparently  infected,  it  is  best  to  treat 
it  like  a  chronic  abscess  elsewhere,  washing  out  the  cavity  and  leaving 
in  a  little  iodoform  and  glycerine  (see  Vol.  I.  p.  234) ;  if,  however,  the 
pus  is  infected  with  pyogenic  organisms,  drainage  must  be  provided. 

Another  important  question  is  whether  the  primary  focus  should  be 
searched  for,  and  removed.  Much  will  depend  on  the  condition  of  the 
patient  and  the  extent  of  the  disease  in  the  peritoneum.  Theoretically, 
of  course,  the  primary  focus  should  be  removed,  and  practically  it  has 
been  found  that  the  best  results  have  followed  this  practice  in  suitable 
cases,  seen  early.  On  the  other  hand,  the  disease  is  very  extensive  in 
the  majority  of  cases  to  which  the  surgeon  is  called  and  the  question 
becomes  much  more  complex.  As  a  result  of  what  has  been  done  in 
this  way,  we  would  formulate  the  following  opinion  :  When  the  tuber- 
culous disease  is  strictly  localised  to  the  neighbourhood  of  the  primary 
focus — e.g.  when  only  a  few  coils  of  small  intestine  are  affected  in  the 
neighbourhood  of  an  intestinal  ulcer ;  when  the  disease  is  confined  to 
the  caecum  and  the  neighbouring  parts  of  the  ileum  as  is  not  infrequentiy 
the  case ;  when  the  appendix  is  the  primary  seat  of  the  disease ;  or 
when  there  is  only  a  commencing  eruption  of  tubercles  about  the  Fallopian 
tubes  without  any  extensive  matting  of  the  intestine,  the  primary  focus 
should  be  removed,  provided  the  patient's  strength  is  good,  even  though 
it  involves  resection  of  the  small  intestine  or  of  the  caecum,  or  removal 
of  the  appendix  or  of  the  Fallopian  tubes,  and  the  results  obtained 
are  certainly  better  than  those  of  simple  laparotomy.  On  the  other 
hand,  in  the  more  advanced  cases,  adhesions  are  present  and  it  is  exces- 
sively difficult,  in  the  first  place,  to  find  the  primary  focus  and,  in  the 
second,  to  remove  it  when  found.  Here  also  the  patient  is  generally 
run  down  and  cannot  stand  a  prolonged  operation  ;  moreover,  the 
tuberculous  intestines  are  so  fragile  that  they  tear  readily  and  a  faecal 
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lasted  for  some  time  or  (in  the  case  of  intestinal  tuberculosis), 
the  gut  has  become  narrowed  and  symptoms  of  obstruction  are  present  ; 
as  a  matter  of  fact,  there  were  symptoms  of  commencing  stricture 
before  operation  in  Mr.  Mayo  Robson's  cases.  It  does  not  seem  probable 
that  there  is  much  of  a  future  for  short-circuit  operations  in  intestinal 
tuberculosis  apart  from  obstruction.  The  extent  of  the  mischief  is 
variable  and  a  large  portion  of  the  alimentary  canal  might  have  to  be 
shut  out  and,  further,  the  operation  will  not  give  complete  rest  to  the 
intestine  unless  there  is  marked  obstruction,  as  a  large  portion  of  the 
contents  will  still  pass  through  the  ulcerated  bowel. 

Treatment  of  a  fflBcal  fistula. — Here  operation  is  practically  hopeless. 
Suppuration  followed  by  faecal  fistula  occurs  especially  in  the  very 
bad  caseating  forms  in  which  the  intestine  is  not  in  a  fit  condition  for 
repair ;  generally  also  the  patient  is  in  a  very  low  state  of  health  and 
the  chances  are  probably  equally  good  if  he  is  left  alone.  Quite  a 
considerable  number  of  these  fistulae  close  if  the  condition  of  the 
patient  improves. 

CHRONIC  NON-TUBERCULOUS  PERITONITIS. 

A  sub-acute  non-suppurative  peritonitis  may  occur  as  the  result  of 
rupture  of  an  hydatid  cyst  into  the  peritoneal  cavity.  This  is  often  followed 
by  symptoms  of  acute  poisoning,  probably  from  some  toxic  substance 
in  the  fluid  effused,  and  this  may  be  dangerous  to  the  patient  if  the  fluid 
is  not  evacuated ;  a  certain  amount  of  peritonitis  is  also  set  up,  which 
may  lead  to  the  formation  of  adhesions.  In  these  cases  the  sooner  the 
peritoneum  is  opened,  the  cyst  removed  or  drained,  and  the  abdomen 
washed  out  with  saline  solution,  the  better. 

Rupture  of  an  ovarian  cyst  may  lead  to  an  attack  of  peritonitis  which 
tends  to  fix  the  cyst.  This  is  more  marked  if  the  cyst  is  a  proliferating 
one,  in  which  case  villous  growths  quickly  form  over  the  peritoneum. 
In  these  cases  the  abdomen  should  be  opened  as  soon  as  possible  after 
the  rupture,  the  cyst  removed,  and  the  effused  fluid  washed  out. 

A  generalised  chronic  peritonitis  also  accompanies  peritoneal  cancer, 
which  usually  follows  extension  of  a  growth  through  the  peritoneal  coat 
of  the  bowel  or  some  other  viscus ;  it  may  arise,  however,  without 
any  primary  focus  outside.  Ascites  rapidly  develops,  but  there  is  no 
marked  tendency  to  the  formation  of  adhesions.  For  these  cases  nothing 
can  be  done  except  to  perform  paracentesis  if  the  abdomen  becomes  so 
much  distended  with  fluid  as  to  affect  the  action  of  the  heart  or  lungs. 

Localised  chronic  peritonitis  also  occurs  over  ulcers  and  inflammations 
of  the  stomach,  intestines,  and  other  viscera,  leading  to  the  exudation  of 
lymph  and  the  formation  of  adhesions.  We  have  already  referred  to  the 
gravity  of  these  adhesions  in  certain  cases,  and  have  pointed  out  that 
they  may  compress  the  organs  over  which  they  have  formed,  e.g.  the 
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ASCITES  DUE  TO  CIRRHOSIS  OF  THE  LIVER. 

Although  not  necessarily  a  disease  of  the  peritoneum,  this  seems 
to  be  the  most  convenient  place  to  refer  to  the  modem  treatment  of 
ascites  when  it  occurs  as  the  result  of  obstruction  of  the  circulation, 
usually  from  cirrhosis  of  the  liver.  In  the  cases  of  ascites  due  to  other 
causes,  paracentesis  still  remains  the  only  surgical  measure. 

TREATMENT. — The  treatment  of  this  form  of  ascites  may  be 
either  palliative  or  radical.  In  the  former  case  the  fluid  is  removed 
by  tapping,  the  operation  being  repeated  whenever  the  re-accumulation 
of  fluid  renders  this  desirable  ;  in  the  latter  an  attempt  is  made  to 
establish  a  collateral  circulation  or  to  drain  the  fluid  into  the  lynnkphatic 
vessels  outside  the  abdomen. 

Paracentesis  abdominis,  or  tapping  the  abdomen,  is  best  done  with 
the  patient  in  the  semi-recumbent  position,  so  that  he  can  be  laid  flat  at 
once  if  he  becomes  faint.  The  spot  selected  for  puncture  is  generally 
the  middle  line  about  two  inches  below  the  umbilicus,  but  in  any  case  the 
puncture  must  be  made  into  an  area  from  which  the  bowel — as  ascertained 
by  percussion — is  absent.  The  bladder  should  be  emptied  before  the 
operation.  The  skin  is  purified  in  the  ordinary  manner  and  a  broad 
bandage  is  arranged  around  the  abdomen,  which  can  be  tightened  as 
the  fluid  escapes.  A  nick  is  made  through  the  skin  with  a  scalpel,  and 
a  trocar  and  canula  of  appropriate  length  thrust  rapidly  through  the 
abdominal  wall.  When  the  trocar  is  withdrawn,  a  long  piece  of  sterilised 
india-rubber  tubing  is  connected  with  the  canula  and  the  fluid  is  con- 
ducted into  a  suitable  receptacle.  Care  must  be  taken  to  ensure  asepsis 
throughout.  A  local  anaesthetic  may  be  employed  if  desired,  but  this  is 
rarely  necessary.  The  fluid  should  be  allowed  to  escape  very  gradually ; 
an  hour  may  be  necessary,  otherwise  faintness  is  apt  to  occur. 

Some  surgeons  prefer  Soutfieys  tubes,  and  proceed  in  the  following 
manner :  The  canula,  guard,  and  tubing  are  all  fitted  together  and  the 
tubing  is  drawn  sideways  across  the  end  of  the  canula,  so  as  to  form  a 
diaphragm  through  which  the  trocar  is  thrust.  The  trocar  and  canula 
are  then  thrust  into  the  peritoneal  cavity  and  the  trocar  is  withdrawn 
leaving  the  tube  in  position;  the  small  hole  made  by  the  trocar  in  the 
tubing  either  falls  together  or  is  closed  by  pushing  the  tube  a  little  farther 
on  to  the  canula.  As  the  flow  lessens,  the  sides  of  the  abdomen  may  be 
compressed  either  by  the  patient  himself  or  by  the  broad  bandage  passed 
round  the  body.  When  the  flow  ceases,  the  tubing  is  disconnected,  the 
finger  is  applied  over  the  orifice  of  the  canula  and  the  instrument  with- 
drawn. The  opening  is  closed  by  a  small  pad  of  cyanide  gauze  fastened 
in  place  with  collodion,  and  a  firm  binder  is  applied  for  a  few  days. 

Radical  treatment. — Only  a  limited  number  of  cases  are  suitable  for 
radical   treatment.     Cases  of  severe  alcoholic  cirrhosis  in  which   the 
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after  about  ten  days  is  replaced  by  a  small  rubber  tube  which  is  shortened 
daily  and  ultimately  removed  altogether.  It  happens  in  some  cases 
that  symptoms  of  depression  occur,  which  have  been  attributed  to  the 
introduction  into  the  systemic  circulation  of  blood,  which  has  not 
passed  through  the  liver ;  these  symptoms  are  best  treated  by  brisk 
purgation. 

Abdominal  lymphangioplasty. — The  abdomen  is  opened  below  the 
umbilicus,  and  a  series  of  silk  threads  are  darned  in  and  out  through  the 
parietal  peritoneum  over  the  iliac  fossae,  the  loops  which  project  into  the 
abdominal  cavity  being  left  fairly  long.  The  threads  are  then  caxried 
underneath  the  outer  part  of  Poupart's  ligament  and  distributed  in 
the  subcutaneous  tissue  of  the  upper  part  of  the  thigh  and  buttock. 

Another  method  consists  in  attempting  to  establish  drainage  through 
the  femoral  canal.  The  saphenous  opening  is  exposed  as  for  the  radical 
cure  of  a  femoral  hernia  and  the  canal  dilated.  The  peritoneum  is  then 
sought  for,  and  brought  down  and  sutured  to  the  edge  of  the  opening 
beneath  Poupart's  ligament,  or  a  hollow  glass  button  is  inserted  in  the  ring. 
The  wound  is  then  sewn  up  and  the  ascitic  fluid  escapes  into  the  cellular 
tissue  in  Scarpa's  triangle  and  is  absorbed  by  the  lymphatic  vessels. 
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the  contents  only  are  returned  into  the  abdomen,  leaving  the  sac  lying 
in  the  canal. 

The  coverings  of  the  sac  consist  of  the  structures  superficial  to  the 
aperture  through  which  the  hernia  passes,  and  are  fully  described  in 
anatomical  text-books.  In  practice  it  is  often  difficult  or  impossible  to 
distinguish  the  various  coverings,  especially  in  old-standing  herniae  which 
have  become  strangulated.  The  sac  is  recognised,  after  all  the  super- 
ficial structures  have  been  peeled  off,  by  its  thin  transparent  appearance  ; 
it  possesses  no  large  vessels,  and  if  these  are  present  after  the  sac  has 
presumably  been  cleared  it  is  certain  that  all  the  coverings  have  not  been 
removed. 

Most  of  the  abdominal  viscera  have  been  found  in  hernial  sacs  ;  the 
most  common  are  portions  of  the  omentum  or  the  small  intestine,  or  both 
together.  The  large  intestine  is  not  uncommonly  present — especially  in 
herniae  on  the  left  side — ^and  the  caecum,  with  or  without  a  sac,  the 
appendix,  or  the  ovary  may  also  be  met  with.  Various  important  changes 
take  place  in  the  contents,  which  will  be  considered  in  connection  with 
irreducible  hernia. 

The  causation  of  hernia  is  a  much  debated  subject.  According  to 
Hamilton  Russell  practically  all  herniae  are  congenital  in  the  sense  that 
the  sac  is  present  at  birth  ;  but  a  variety  of  predisposing  causes  may  be 
mentioned,  of  which  the  chief  are  heredity,  occupations  entailing  constant 
exertion  in  positions  that  leave  the  weaker  portions  of  the  abdomen 
unprotected,  feeble  abdominal  muscles  from  faulty  nutrition  or  debilitating 
illnesses,  imperfect  development  of  the  abdominal  wall,  the  distension  of 
pregnancy,  constant  cough,  marked  straining — ^as  in  stricture  of  the  bowel 
or  urethra,  phimosis,  or  enlarged  prostate — various  inflammatory  affec- 
tions of  or  operations  upon  the  abdominal  wall,  and  abnormal  length 
of  the  mesentery. 

The  chief  exciting  causes  are  sudden  strains  while  the  body  is  in  a 
position  in  which  the  abdominal  orifices  are  not  protected  ;  hence 
hernia  is  more  frequent  in  men  than  in  women. 

The  symptoms  of  hernia  are  too  well  known  to  need  description. 

Hernia  may  be  classified  in  various  ways.  The  cases  may  be  divided  into 
two  great  groups  according  as  they  form  in  connection  with  parts  in  which 
there  is  naturally  a  weakness  of  the  abdominal  wall — e,g,  inguinal,  femoral, 
or  obturator  hernia — or  according  as  they  protrude  at  parts  where  the 
walls  have  been  weakened  as  the  result  of  injury  or  disease.  Again, 
they  may  be  classed  as  complete  or  incomplete  hernia  ;  a  complete  hernia 
is  one  which  has  passed  through  all  the  muscular  coats  of  the  abdomen, 
and  an  incomplete  one  is  one  still  covered  by  one  or  more  of  the  muscles, 
the  typical  examples  being  complete  inguinal  hernia,  which  has  come 
out  through  the  external  abdominal  ring,  and  incomplete  inguinal  hernia 
or  bubonocele,  in  which  the  hernia  is  still  in  the  inguinal  canal.  A  third 
division  is  into  reducible  and  irreducible  hernia,  according  as  the  contents 
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Another  name  sometimes  given  to  these  herniae  is  incarcerated  hernia  ; 
the  term  is  a  bad  one  and  there  is  no  practical  advantage  in  its  use. 

(d)  Strangulated  hernia. — ^Here  not  only  is  the  passage  of  the  contents 
of  the  bowel  interfered  with,  but  the  circulation  of  the  blood  in  the 
mesentery  and  bowel  is  also  affected,  and  the  condition  becomes  very 
grave.  The  mechanism  is  practically  identical  with  that  of  acute  intesti- 
nal obstruction  from  internal  strangulation  (see  p.  332).  The  constriction 
is  usually  at  the  neck  of  the  sac,  and  is  often  caused  by  that  structure 
itself  if  it  has  become  thickened — e.g,  after  the  prolonged  use  of  a  truss  ; 
in  that  case  it  forms  an  unyielding  ring  which  prevents  the  return  of  the 
bowel  and  impedes  the  circulation  of  the  blood.  In  other  cases  the 
constriction  may  occur  at  the  opening  in  the  abdominal  wall  through 
which  the  hernia  passes — e,g,  in  femoral  hernia,  where  Gimbernat's 
ligament  plays  an  important  part.  More  rarely  still,  the  constriction  is 
within  the  sac  itself :  for  example,  the  bowel  becomes  strangulated  either 
through  a  hole  in  the  omentum  or  under  adhesions  between  the  latter 
and  the  sac  wall ;  this  is  not  uncommon  in  umbilical  hernia,  and  it  is  most 
important  to  bear  it  in  mind  in  those  cases.  In  operating  on  large 
strangulated  omental  herniae  the  contents  of  the  sac  must  not  be  put 
back  en  masse,  but  the  omentum  should  be  opened  out  first  so  as  to  make 
sure  that  no  knuckle  of  bowel  is  caught  in  it. 

The  changes  in  the  bowel  in  strangulation. — Congestion  rapidly  occurs 
in  the  strangulated  loop  and  it  soon  becomes  purple  in  colour  or  even 
black  ;  the  lumen  is  distended,  and  the  walls  become  swollen  and  less 
supple.  The  peritoneal  coat,  which  at  first  retains  its  polish,  loses  it,  later 
on  sub-serous  haemorrhages  occur,  and  in  the  later  stages  it  becomes 
grey  and  gangrenous — at  first  in  spots  and  finally  all  over.  All  strangu- 
lated herniae  after  a  time  become  gangrenous,  and  it  is  most  important 
to  recognise  impending  gangrene.  A  mere  dark  colour  does  not  imply 
gangrene  so  long  as  the  bowel  is  firm  and  elastic  and  the  peritoneal 
coat  is  glistening ;  but  directly  the  latter  loses  its  polish  and  the  bowel 
becomes  soft,  the  condition  is  very  grave.  When  gangrene  is  present, 
the  gut  becomes  greyish,  flabby,  and  collapsed  and  there  are  often 
soft  greyish  spots  on  the  convexity  of  the  loop  where  the  peritoneum 
has  lost  its  lustre.  There  is  a  definite  sulcus  at  the  seat  of  constriction 
and  here  the  lesions  are  most  profound,  and  gangrene  usually  occurs 
first.  This  part  must  therefore  always  be  examined  before  the  intestine 
is  returned  into  the  abdomen. 

The  changes  are  most  marked  in  the  proximal  portion  of  the  constricted 
loop,  and  are  generally  more  intense  along  the  convex  than  along  the 
mesenteric  border.  In  the  former  situation  the  bowel  wall  is  thinned 
instead  of  being  thickened,  as  is  the  rest  of  the  loop,  and  it  may  be 
gangrenous.  The  mucous  membrane  is  generally  affected  first,  and 
most  severely.  Stricture  of  the  bowel  occasionally  follows  after  an 
operation  for  strangulated   hernia  in  which  doubtful  bowel  has  been 
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easy  to  diagnose  as  there  may  be  no  tumour  present,  unless  there  is  also 
omentum  in  the  sac.  There  may  be  no  constipation  because  the  lumen  of 
the  bowel  is  not  actually  interfered  with  ;  vomiting  may  not  be  present, 
and  flatus  often  passes  freely.  The  constitutional  S5miptoms,  however,  are 
often  well  marked  ;  the  pulse  is  small  and  rapid,  the  breathing  is  hurried, 
and  there  is  the  same  anxious  aspect  as  in  complete  strangulation.  The 
portion  of  intestine  nipped  is  usually  badly  damaged,  and  gangrene  often 
occurs -quite  early.  In  the  condition  known  as  LittrS*s  hernia,  Meckel's 
diverticulum  becomes  strangulated  and  the  lumen  of  the  bowel  is  not 
absolutely  occluded. 

TREATMENT. — The  treatment  of  hernia  depends  on  a  number 
of  varying  conditions — such  as  the  age  of  the  patient,  the  situation  of  the 
hernia,  its  reducibility  or  irreducibility,  the  presence  or  absence  of  strangu- 
lation, and  the  general  fitness  of  the  patient  for  operative  interference  ; 
these  points  are  dealt  with  in  connection  with  the  individual  forms 
of  hernia  (see  Chap.  XXX.).  We  shall  here  only  indicate  the  general 
principles  of  treatment. 

As  the  most  important  questions  with  regard  to  the  treatment  of  a 
hernia  depend  on  its  reducibility  or  irreducibility,  we  shall  consider  the 
treatment  suitable  for  reducible  and  irreducible  hernia  respectively. 

TREATMENT  OF  REDUCIBLE  HERNIA. 

The  treatment  of  this  form  of  hernia  consists  either  in  reduction  of 
the  hernia  by  manipulation,  and  its  retention  by  a  suitable  truss,  or  in  the 
so-called  *  radical  cure,'  in  which  the  contents  of  the  sac  are  reduced,  the 
latter  obliterated,  and  the  opening  in  the  wall  of  the  abdomen  diminished 
or  completely  closed. 

The  question  of  operative  versus  non-operative  methods  is  influenced 
by  many  considerations — e.g.  by  the  nature  and  situation  of  the  hernia, 
the  probability  of  permanent  cure  by  operation,  the  age  and  occupation 
of  the  patient,  whether  he  is  able  to  obtain  medical  assistance  should 
strangulation  occur,  his  health,  and  the  size  of  the  hernia.  Further,  no 
one  suffering  from  a  hernia  is  admitted  to  the  public  services — e,g,  army, 
navy,  police,  and  others — and  operation  may  be  desirable  to  enable  them 
to  do  so. 

Treatment  in  infants. — ^Hernia  in  infancy  is  usually  umbilical  or 
inguinal,  and  there  is  still  a  diversity  of  opinion  upon  the  question  of 
operation.  Some  surgeons  delay  the  operation  until  the  child  is  three 
or  four  years  old,  partly  on  the  ground  that  the  prolonged  use  of  a  truss 
may  cure  the  hernia,  partly  because  of  the  small  size  of  the  parts 
to  be  operated  upon  and  the  difficulty  of  keeping  the  wound  clean,  and 
partly  because  of  the  natural  reluctance  to  operate  on  an  infant  unless 
it  is  absolutely  necessary.  Experience  shows,  however,  that  complete 
obliteration  of  the  sac  is  not  effected  by  a  truss  nearly  so  often  as  has  been 
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and  is  liable  to  frequent  trouble  with  his  truss  which  incapacitates  him 
in  many  ways.  He  is  often  exposed  to  violent  strains  which  cause 
the  hernia  to  slip  down  behind  the  truss,  he  nearly  always  wishes  to 
pursue  occupations  or  amusements  demanding  full  vigour,  and  he  may 
be  out  of  reach  of  medical  aid  for  considerable  periods. 

We  therefore  strongly  advise  that,  unless  there  be  some  definite 
contra-indication,  a  hernia  in  a  young  adult  should  be  operated  on 
by  one  of  the  methods  described  in  Chap.  XXX.  The  principal 
contra-indication  is  some  illness  which  makes  the  patient  an  invalid 
or  absolutely  forbids  operation. 

On  the  other  hand,  however,  feeble,  old  people  with  flabby  abdominal 
walls,  who  are  accustomed  to  wear  a  truss  and  do  not  object  to  do  so, 
in  whom  the  truss  keeps  up  the  hernia  satisfactorily  and  whose  occupation 


Fig.  151. — Single  Truss  for  Inguinal  Hernia. 

is  sedentary,  need  not  be  urged  to  undergo  the  operation.  In  alcoholic 
and  bronchitic  subjects,  operation  is  inadvisable. 

The  question  is  often  raised  as  to  whether  the  hernia  is  really  cured 
by  operation  or  not.  In  practice,  it  is  found  that  the  vast  majority  of 
operations  done  in  childhood  and  youth  are  completely  successful  if 
done  on  proper  lines  (see  Chap.  XXX.),  and  even  in  elderly  subjects  the 
success  is  much  greater  than  might  be  expected. 

The  least  satisfactory  cases  are  those  in  which  a  strangulated  hernia 
is  operated  upon  without  any  attempt  being  made  to  perform  a  radical  cure. 
Here  the  abdominal  opening  and  the  neck  of  the  sac  have  been  enlarged 
at  the  operation,  and  when  the  patient  begins  to  get  about  there  is 
frequently  a  larger  hernia  than  before,  and  this  comes  through  a  canal 
which  is  now  cicatricial  instead  of  muscular,  so  that  there  may  be  great 
difficulty  in  getting  a  truss  to  keep  it  up.  Operations  upon  cases  in  which 
there  is  much  cicatricial  tissue  seldom  bring  about  a  radical  cure  ; 
nevertheless  it  is  often  necessary  to  perform  an  operation  on  the  lines  of 
the  ordinary  radical  cure  in  these  cases,  the  object  being  rather  to  enable 
the  patient  to  wear  a  truss  than  to  dispense  with  one  altogether. 

Palliative  treatment, — This  consists  essentially  in  the  employment  of 
trusses  ;  particulars  of  these  are  given  in  connection  with  the  individual 
herniae  (see  Chap.  XXX.),  but  we  may  here  indicate  the  general  principles 
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shape  of  the  pad  should  be  specified  when  ordering,  together  with  some 
idea  of  the  amount  of  force  required  to  keep  the  hernia  in  position.  The 
latter  point  is  ascertained  by  reducing  the  hernia,  keeping  the  thumb 
or  forefinger  over  the  orifice,  and  making  the  patient  cough  or  strain. 
The  size  of  the  ring  is  also  an  important  point  and  should  always  accom- 
pany the  instructions  to  the  instrument -maker.  The  surgeon  should 
never  leave  the  choice  of  the  kind  of  truss  to  the  instrument-maker. 

In  applying  the  truss  the  patient  should  lie  down  and  reduce  the  hernia, 
which  he  usually  does  readiJy  after  a  little  practice.  While  he  is  in  the 
horizontal  position  he  should  pass  the  spring  of  the  truss  around  the  body, 
the  pad  lying  well  above  the  hernial  aperture.  He  now  makes  sure  that 
the  hernia  is  entirely  reduced  and  then  slips  the  pad  into  position  ;  the 
truss  is  then  fastened  and  the  perineal  band  applied.  In  order  to  test  the 
efficiency  of  the  truss  the  patient  should  be  examined  sitting  and  walking, 
and  should  be  made  to  cough  and  to  lift  weights  ;  under  all  conditions 
a  suitable  truss  should  keep  back  the  hernia. 

The  truss  should  be  worn  continuously  night  and  day.  Many  authors 
hold  that,  unless  there  be  some  distinct  reason — such  as  chronic  bronchitis 
— it  is  needless  to  wear  the  truss  at  night,  but  there  is  no  doubt  that  sudden 
movements  in  bed  or  during  sleep,  or  a  fit  of  sneezing  or  coughing  may 
force  down  the  hernia  and  lead  to  serious  consequences  ;  quite  a  number 
of  herniae  become  strangulated  during  the  night.  As  however  the  strain 
on  the  truss  is  only  slight  during  the  night,  a  much  lighter  spring 
may  be  used.  An  india-rubber-covered  truss  is  required  for  use  in  the 
bath. 

The  skin  beneath  the  pad  is  apt  to  become  excoriated  from  friction 
and  the  accumulation  of  moisture  ;  the  sweat  decomposes  and  soaks 
into  the  pad  which  becomes  hard  and  foul  and  is  a  further  source  of 
irritation.  The  parts  should  therefore  be  cleansed  night  and  morning 
and  dusted  with  equal  parts  of  boric  acid,  oxide  of  zinc,  and  starch  or 
powdered  talc,  whiJe  boric  lint  should  be  inserted  between  the  truss 
and  the  skin  to  absorb  the  moisture  ;  it  is  also  well  to  use  linen  covers 
over  the  pad,  and  these  should  be  changed  frequently. 

If  the  truss  causes  pain  it  may  be  that  it  fits  badly — in  which  case  an 
alteration  in  the  spring  or  a  readjustment  of  the  pad  will  remedy  the 
discomfort — or  that  there  is  adherent  omentum  in  the  sac  which 
becomes  pressed  on  and  gives  rise  to  pain. 

Careless  patients  may  adjust  the  truss  before  the  hernia  is  quite  reduced 
and  there  is  then  pain  and  inflammation,  and  a  previously  reducible  hernia 
may  be  transformed  into  an  inflamed  and  irreducible  one.  A  similar 
condition  occurs  when  the  truss  does  not  keep  up  the  hernia  completely  ; 
one  of  the  commonest  causes  of  irreducibility  is  imperfect  truss  support. 
Much  rarer  complications  caused  by  wearing  a  truss  are  adenitis  and 
the  occurrence  of  varicocele.  These  are 'generally  due  to  too  powerful 
a  spring  and  are  remedied  by  altering  it  or  the  shape  of  the  pad.     In 
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hernia,  and  too  much  weight  must  not  be  laid  on  the  patient's  age.  The 
size  of  the  hernia  must  influence  the  question  to  some  extent,  and  it  may 
be  safer  for  a  very  old  subject,  with  a  very  large  scrotal  or  umbilical 
hernia,  or  with  grave  constitutional  disease,  to  wear  a  suitable  bag  truss 
than  to  imdergo  an  operation  for  radical  cure ;  in  the  great  majority 
of  cases,  however,  operation  is  the  proper  treatment. 

Obstructed  and  inflamed  hemiae  are  very  important,  because,  if 
the  condition  persists,  it  is  very  apt  to  end  in  strangulation. 

Operative  treatment, — Unless  there  is  a  definite  reason  to  the  contrary, 
these  conditions  should  be  regarded  as  necessitating  an  immediate  radical 
cure.  The  obstruction  or  inflammation  may  subside  under  treatment 
(vide  infra),  but  these  hemiae  are  usually  irreducible,  and  a  truss  is  there- 
fore inefficient ;  moreover,  the  attack  of  inflammation  is  likely  to  give  rise 
to  increased  adhesions  in  the  sac,  while  it  is  impossible  to  be  sure  that 
strangulation  may  not  supervene  under  imfavourable  circmnstances. 
There  is  no  objection  to  operating  on  an  obstructed  or  even  an  inflamed 
hernia,  and  the  patient  will  probably  submit  at  once  if  the  state  of  matters 
is  explained  to  him. 

Palliative  treatment. — Should  the  patient  refuse  operation  or  should 
it  be  considered  inadxisable,  he  must  be  kept  in  bed  on  his  back  with 
the  knees  flexed  over  a  pillow  so  as  to  relax  the  abdominal  muscles  as 
much  as  possible.  Cold  should  be  applied  to  the  hernia,  whether  it  be 
inflamed  or  simply  obstructed,  by  means  of  Letter's  tubes  or  an  ice  bag. 
The  diet  should  be  fluid.  Repeated  enemata,  which  may  contain  from 
one  to  four  drams  of  turpentine,  should  be  given.  Aperients  should  be 
avoided,  but  belladonna  and  str^xhnine  may  be  given  by  the  mouth  so 
as  to  increase  peristalsis.  When  there  is  no  marked  inflammation,  very 
gentle  and  careful  taxis  may  be  applied  from  time  to  time,  and  in  the 
intervals  the  hernia  should  be  supported  and  compressed  by  a  suitable 
elastic  lace-up  truss.  The  return  of  the  hernia  may  be  expedited 
by  raising  the  foot  of  the  bed  on  blocks.  Opium  should  be  avoided. 
Should  signs  of  strangulation  appear,  immediate  operation  must  be 
undertaken. 

After  the  condition  of  obstruction  or  inflammation  has  passed  off,  the 
patient  should  again  be  urged  to  submit  to  a  radical  cure  unless  some 
serious  contra-indication  is  present. 

TREATMENT  OF  STRANGULATED  HERNIA. 

It  is  absolutely  essential  that  the  strangulation  should  be  relieved  and 
the  bowel  returned  into  the  abdominal  cavity  with  the  least  possible  delay 
quite  inespective  of  the  age  or  constitutional  condition  of  the  patient  ; 
there  are  only  two  methods  of  doing  this — namely,  by  taxis  or  by  opera- 
tion. Unless  the  strangulation  is  relieved,  the  patient  will  almost 
certainly  die  ;  the  number  of  cases  which  recover  after  the  spontaneous 
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and  should  if  possible  be  attempted  on  a  table  and  not  on  the  bed. 
The  pelvis  should  be  raised,  full  relaxation  should  be  secured  by  suitable 
position  of  the  limbs,  and  the  hernial  orifice  should  be  made  the  highest 
point  of  the  abdomen.  The  surgeon  grasps  the  neck  of  the  sac  with  the 
left  thumb  and  forefinger  and  pulls  it  down  in  the  direction  of  the  canal, 
and  thus  prevents  the  hernia,  when  pressed  up  by  the  other  hand,  from 
overlapping  the  edge  of  the  orifice,  and  so  guides  it  in  its  proper  course. 
The  entire  hernia  is  grasped  with  the  right  hand,  and  gentle  and  equable 
pressure  is  exerted  on  it ;  the  tips  of  the  fingers  should  not  be  pushed  into 
the  sac.  The  object  is  to  squeeze  out  the  contents  of  the  incarcerated 
loop  gradually,  so  that  the  emptied  bowel  may  pass  back  through  the 
ring.  The  experienced  surgeon  will  soon  be  able  to  tell  whether  or  not 
the  taxis  is  likely  to  succeed.  The  chief  indication  of  success  is  the 
gradual  diminution  in  the  size  of  the  tumour.  As  the  reduction  goes  on, 
the  bubbling  of  gas  is  often  felt ;  when  this  happens,  and  not  before, 
the  compression  of  the  sac  is  changed  to  a  steady  upward  pressure  so 
as  to  push  the  remaining  loop  through  the  hernial  orifice. 

Strangulated  hernia  in  infants  is  a  rare  condition,  probably  owing 
to  the  fact  that  there  is  no  definite  fibrous  ring  developed  in  the  neck 
of  the  sac.  In  these  cases,  therefore,  inversion  may  be  tried  for  five 
or  six  hours,  when  the  hernia  cannot  be  reduced  by  gentle  taxis. 
The  child  is  laid  on  his  back  on  the  seat  of  an  arm-chair  with  his  head 
towards  the  edge,  and  the  buttocks  are  raised  on  a  firm  pillow  and  the 
legs  tied  with  a  scarf  or  bandage  over  the  back  of  the  chair  so  that  the 
hernia  is  at  the  highest  point  of  the  abdomen.  Gravity  will  generally 
serve  to  reduce  the  hernia. 

Operation. — The  steps  of  the  various  operations  are  described  in 
connection  with  each  particular  form  of  hernia.  In  the  first  place  the 
hernial  sac  and  its  coverings  are  exposed.  The  coverings  are  then 
divided,  separated  from  the  sac,  and  slit  up  until  the  neck  of  the  sac  is 
exposed.  The  sac  is  now  gently  pulled  down  so  as  to  ascertain  whether 
the  constriction  is  in  the  neck  itself,  or  is  due  to  the  rigid  abdominal  ring. 
In  the  former  case,  it  is  often  possible  to  relieve  the  constriction  by 
nicking  the  thickened  neck ;  in  the  latter,  the  ring  should  be  enlarged 
in  certain  definite  directions,  either  upon  the  finger-nail  or  upon  a  director 
insinuated  between  the  neck  of  the  sac  and  the  abdominal  parietes.  If 
it  be  necessary  to  enlarge  the  opening  in  the  abdominal  parietes — i.e,  to 
incise  the  ring — this  is  best  done  before  the  sac  is  opened,  as  there  is 
then  less  risk  of  injuring  the  bowel. 

The  next  step  is  to  open  the  sac  below  the  neck,  taking  care,  however, 
to  ascertain  first  that  the  bowel  is  not  adherent  to  its  wall.  As  a  rule 
the  sac  of  a  strangulated  hernia  contains  fluid  which  (except  in  old 
irreducible  cases)  distends  it  and  removes  its  wall  from  the  intestine. 
A  small  portion  of  the  sac  is  pinched  up  and  nicked,  a  director  is 
introduced,  and  the  sac  laid  freely  open.     The  opening  in  the  sac  is  then 
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near  the  neck  of  the  sac  as  possible — ^and  usually  if  the  whole  sac  is  exposed 
before  an  attempt  is  made  to  open  it  some  point  can  be  made  out  where 
fluid  is  present  and  where  therefore  it  will  be  safe  to  incise  ;  the  rest  of 
the  sac  may  then  be  freed  before  any  attempt  is  made  to  reduce  the 
hernia. 

The  intestine  is  only  adherent  to  the  sac  when  there  have  been 
recurrent  attacks  of  inflammation,  or  when  the  large  intestine  is  present 
— e.g.  a  caecum  without  a  proper  meso-caecum.  The  connection  between 
the  bowel  and  the  sac  wall  may  be  so  intimate  that  it  is  impossible 
to  free  them,  and  it  may  be  necessary  to  return  the  bowel  into  the 
abdomen  with  a  portion  of  the  sac  wall  attached  to  it. 

Uniunial  contents  of  the  sac. — ^The  bladder  is  not  uncommonly  found 
in  connection  with  the  sac  in  both  inguinal  and  femoral  hemiae,  and  may 
either  bulge  into  it  and  form  part  of  its  contents  or,  more  commonly,  may 
be  applied  to  the  inner  side  of  its  neck,  being  pulled  down  along  with  the 
peritoneum  ;  it  has  happened  that  the  fleshy  mass  in  this  situation  has  not 
been  recognised  as  the  bladder,  and  has  been  torn  when  separating  the 
neck  of  the  sac ;  or,  what  is  apparently  still  more  common,  a  portion 
has  been  included  in  the  ligature  applied  to  the  neck  of  the  sac. 
Should  the  bladder  be  injured,  the  muscular  coat  should  be  stitched  up' 
and  a  tube  left  in  the  wound.  If  the  bladder  has  been  included  in  the 
ligature,  there  will  be  haematuria,  pain  on  micturition,  and  irritability  of 
the  bladder,  and  should  these  symptoms  arise,  it  yvould  be  wise  to  open 
up  the  wound,  remove  the  gangrenous  portion  of  the  bladder  and  stitch 
up  the  opening. 

Among  other  unusual  structures  found  in  a  hernial  sac  are  the  ovary 
and  Fallopian  tube  or  the  appendix.  An  appendix  in  a  hernial  sac, 
whether  strangulated  or  not,  is  usually  elongated  and  thickened,  and  may 
become  the  seat  of  acute  appendicitis.  Hence,  it  is  always  well  to 
remove  the  process  during  the  operation  (see  p.  417),  unless  the  patient 
is  so  feeble  that  he  cannot  stand  any  prolongation  of  the  operation. 
The  ovary  or  Fallopian  tubes  should  be  returned  unless  they  are 
considerably  damaged,  in  which  case  the  comfort  of  the  patient  will  be 
best  secured  by  removing  the  affected  parts. 

Treatment  when  the  vitality  of  the  contents  is  defective. — 

If  the  surgeon  finds  that  the  sac  contains  blood-stained  fluid,  that 
the  bowel  is  of  a  deep  purplish  brown  colour,  and  that  the  peritoneal 
coat  has  lost  its  shining  appearance  in  places  and  shows  greyish  or 
greenish-brown  patches,  the  condition  is  one  of  commencing  gangrene 
of  the  intestine.  Even  when  the  strangulated  loop  is  still  alive, 
gangrene  may  be  occurring  at  the  seat  of  constriction,  or  the  vessels 
in  its  mesentery  may  be  thrombosed,  and  gangrene  must  therefore 
result.    The  prognosis  in  these  cases  is  extremely  grave. 

Intermediate  between  the  cases  in  which  the  loop  is  evidently  soimd 
and  those  in  which  it  is  obviously  gangrenous  are  quite  a  number  in 
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fix  it  in  the  w-ound  either  with  strips  of  gaoze  or  by  stitches.  The 
wound  should  he  left  open  and  covered  with  Lister's  protective  or 
thin  sheet  rubber  until  it  is  seen  what  is  going  to  happen.  If  gangrene 
and  perforation  occur,  a  moist  boric  dressing  should  be  applied  until  the 
sloughs  have  separated ;  if  the  bowel  recowrs,  the  patient  should  be 
put  under  an  anaesthetic,  the  newly  formed  adhesions  gently  separated 
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with  the  finger,  the  bowel  returned  into  the  abdomen,  and  the  wound 
closed. 

When  there  are  only  one  or  two  suspicious  spots  on  the  bowel  and  it  is 
decided  to  return  the  latter,  it  is  well  to  invert  the  suspicious  areas  by 
Lembert's  sutures  so  that  perforation  will  not  take  place  Into  the 
abdominal  cavity  should  they  become  gangrenous. 

When  there  ii  actual  gangrene  ot  the  bowel  the  case  may  be  seen 
before  or  after  perforation  has  occurred.  In  the  former  event  the  surgeon 
has  the  choice  of  two  procedures — ^namely:  (i)  excision  of  the  affected 
loop  followed  by  immediate  anastomosis  and  return  of  the  bowel  into  the 


CHAPTER  XXX. 

HERNIA :  THE  TREATMENT  OF  THE  INDIVIDUAL 

FORMS. 


INGUINAL   HERNIA. 

There  are  two  forms  of  inguinal  liernia  whi«:h  must  be  considered 
separately — namely,  the  congenital  form  in  which  the  sac  has  existed, 
from  birth,  and  the  acquired  form  in  which  the  sac  is  probably  newly 
formed. 

In  congenital  hernia — of  which  there  are  several  varieties — the  sac 
is  the  unobliterated  portion  of  the  funicular  process  of  the  peritoneum,  and 
various  conditions  may  be  present  (see  Fig.  158).  The  process  may  be 
patent  from  end  to  end — the  cavity  of  the  peritoneum  above  being  con- 
tinuous with  that  of  the  tunica  vaginalis  below ;  it  may  be  obliterated 
with  the  exception  of  a  small  funnel-shaped  portion  at  the  upper  part ; 
or  the  upper  part  alone  may  be  obliterated,  so  that  a  hernia,  pushing  a 
fresh  sac  before  it,  invaginates  the  unobliterated  portion  of  the  funicular 
process  below — the  so-called  '  infantile  hernia.' 

Inguinal  hernia  may  also  be  divided  into  the  oblique  and  the  direct 
forms.  The  ordinary  oblique  inguinal  hernia  descends  along  the  cord 
from  the  internal  abdominal  ring,  and  may  be  congenital  or  acquired  ; 
the  direct  form  passes  out  on  the  inner  side  of  the  deep  epigastric  artery, 
either  stretching  or  perforating  the  conjoined  tendon,  and  is  always 
acquired. 

REDUCIBLE   OBLIQUE   INGUINAL   HERNIA. 

Cure  may  occasionally,  but  rarely,  follow  the  continued  application 
of  an  efficient  truss  in  the  congenital  hemiae  of  infancy  and  early  child- 
hood ;  if  the  hernia  is  kept  reduced  from  the  first,  the  funicular  process 

may  become  obliterated,  partly  in  the  course  of  the  natural  development 
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— although  an  effort  should  alwa^'s  be  made  to  keep  it  from  descending 
during  the  changing  of  the  bandage — and,  the  bandage  is  drawn  tight  with 
the  point  at  which  the  ends  pass  through  the  loop  exactly  over  the 
internal  ring.  The  free  ends  are  carried  round  the  fold  of  the  perineum, 
brought  up  behind  the  buttock  on  the  affected  side,  and  fastened  to  the 
horizontal  limb  of  the  bandage  ;  while  this  is  being  done  pressure  is 
made  to  keep  up  the  hernia. 

The  loop  is  stitched  at  the  point  where  the  ends  of  the  bandage  pass 
through  it,  in  order  to  prevent  it  from  slipping.  Unless  the  hernia  is 
large  this  arrangement  will  generally  keep  it  up ;  should  the  hernia 
descend  behind  the  bandage  it  usually  means  either  that  the  pressure  is 
not  applied  at  the  proper  spot  or  that  the  band  has  not  been  drawn  tight 


Fig.  159. — The  Flannel  Bandage  for  Inguinal  Hernia  in  Infants.  The 
sketches  show  how  the  baudage  is  looped  so  as  to  exert  pressure  over  the  inguinal 
canal. 


enough.  In  a  bilateral  hernia  a  similar  bandage  may  be  used  for  the 
opposite  side.  The  child  should  be  bathed  before  the  bandage  is 
removed,  and  then  it  should  be  taken  off  and  a  fresh  one  applied  ;  the 
old  one  can  be  washed  and  used  again  when  drj^'. 

A  skein  of  worsted  is  often  used  instead  of  the  flannel ;  one  loop  is 
brought  over  the  seat  of  the  hernia  and  the  other  end  of  the  skein  is 
passed  round  the  pelvis  as  before,  brought  through  this  loop,  and  the  whole 
is  tightened  up  until  the  point  of  junction  is  over  the  internal  ring,  when 
the  free  end  of  the  skein  is  carried  down  between  the  legs  and  fastened 
to  the  horizontal  limb  as  described  above.  The  objection  to  the  worsted 
is  the  expense,  because  this  sort  of  truss  in  an  infant  must  be  changed 
several  times  a  day,  and  the  worsted  soon  shrinks  and  becomes  hard,  while 
the  individual  threads  mark  the  skin  and  cause  discomfort ;  on  the  whole 
the  flannel  is  preferable.  The  difficulty  wath  these  bandages  is  that  the 
mother  or  nurse  often  fixes  them  wrongly.     It  is  not  sufi&cient  to  explain 
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In  adults. — ^The  remarks  already  made  upon  the  question  of  a 
radical  cure  versus  a  truss  (see  p.  465)  apply  in  their  entirety  to  inguinal 
hernia. 

Tnwes. — Should  it  be  decided  that  the  patient  is  to  wear  a  truss — and 
even  if  operation  is  decided  on,  a  truss  should  be  worn  until  it  is  performed 
— ^the  following  points  must  be  attended  to  in  ordering  the  truss.  The 
circumference  of  the  pelvis  is  measured  from  the  centre  of  the  external 
ring  to  a  point  midway  between  the  top  of  the  great  trochanter  and  the 
crest  of  the  ilium,  and  then  horizontally  around  the  pelvis  on  this  level 
back  to  the  centre  of  the  ring.  The  sex,  occupation,  and  social 
habits  of  the  patient  should  be  notified,  together  with  some  idea  of  the 
size  of  the  ring  and  the  amount  of  pressure  required  to  keep  up  the 
hernia.  It  is  also  well  to  state  whether  the  patient  is  stout  or  not,  and 
whether  a  perineal  band  will  be  required  ;  this,  as  a  rule,  is  only  essential 
when  the  abdomen  is  very  flat,  as  in  the  opposite  condition  there  is  no 
great  tendency  for  the  truss  to  slip  up.  The  pad  should  be  as  fiat  as 
possible,  and  just  large  enough  to  overlap  the  ring  in  all  directions  and  to 
press  on  the  lower  end  of  the  inguinal  canal.  It  must  be  so  arranged 
that  the  vas  deferens  is  not  pressed  upon,  and  if  the  ring  is  large  and 
considerable  pressure  is  required,  it  is  well  to  employ  the  horseshoe  pad 
designed  by  the  late  Professor  Wood,  which  avoids  pressure  on  the  cord 
(see  Fig.  154).  Wood's  horseshoe  truss  is  also  useful  in  direct  hemiae, 
because  in  these  cases  the  ordinary  truss  is  apt  to  press  upon  the 
cord ;  it  is  also  suitable  for  those  who  are  very  susceptible  to  pressure 
and  who  rapidly  develop  varicosity  of  the  veins  of  the  cord  as  a  result. 
The  ordinary  spring  truss  takes  its  purchase  behind  over  the  sacrum, 
and  should  pass  round  the  body  midway  between  the  iliac  crest  and 
the  top  of  the  great  trochanter.  It  should  lie  fiat  against  the  skin 
everywhere,  except  near  the  junction  of  the  spring  with  the  pad. 

Special  trusses  are  used  for  cases  of  retained  testicle  complicating  a 
hernia,  for  scrotal  hernia  (see  Fig.  161),  and  for  irreducible  hernia  (see 
Fig.  155) ;  but  in  our  opinion  these  are  very  rarely  called  for.  In  all  these 
cases  a  radical  cure  should  be  performed,  unless  there  is  some  very  serious 
contra-indication.  When  the  muscles  are  very  lax,  the  subjects  very 
fat,  and  the  hemiae  very  large,  the  radical  cure  may  not  be  permanent ; 
but  even  then  it  is  of  great  value,  as  it  allows  the  patient  to  wear  an 
ordinary  truss. 

When  a  radical  cure  is  not  performed  for  a  reducible  scrotal  hernia,  a 
form  of  truss  is  often  used  which  has  a  strong  spring  and  a  triangular- 
shaped  pad — the  so-called  'rat-tailed  truss'  (see  Fig.  161).  A  strap 
passes  from  the  lower  angle  of  the  pad,  under  the  perineum,  and  is  fastened 
to  the  spring  on  the  same  side  of  the  body  as  the  hernia.  The  perineal 
band  in  this  truss  is  meant  to  exert  direct  pressure  upon  the  canal,  while 
that  in  the  ordinary  form  merely  prevents  the  pad  from  slipping  up. 
This  truss  must  never  be  used  unless  the  hernia  is  completely  reducible. 
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An  essential  pari  0/ any  operation  is  the  complete  obliteration  0/ tins  structure, 
for,  if  it  be  left  patent,  the  hernia  will  come  down  into  it  again  however  the 
canal  may  have  been  dealt  with.  It  is  most  important  not  only  that  the  sac 
should  be  removed,  but  that  not  even  a  dimple  should  be  left  at  its  neck. 
Obliteration  of  the  sac  may  be  effected  in  several  ways.  The  one 
most  often  employed  is  ligature  and  removal  of  the  whole  sac  and  displace- 
ment of  the  stump.  A  needle  carrying  a  double  thread  is  passed  through 
the  peritoneum  just  above  the  neck  of  the  sac,  after  it  has  been  cleared 
both  of  its  contents  and  its  coverings,  and  these  threads  are  tied  on  each 
side  and  the  sac  cut  away.     One  end  of  each  thread  is  left  long,  the 


peritoneum  is  separated  from  the  muscles  by  the  finger,  and  the  ends  of 
the  ligatures  are  then  carried  through  the  abdominal  muscles  from  behind 
forwards  at  a  point  well  above  tlie  ring,  so  as  to  drag  the  stump  well  away 
from  the  hernial  orifice  (see  Fig.  162}. 

This  is  a  very  efficient  method,  but  it  must  be  done  tlioroughly.  If 
the  sac  is  ligatured  a  little  below  the  neck,  a  funnel-shaped  projection  is 
left  into  which  a  hernia  may  again  find  its  way.  It  is,  therefore,  essential 
to  remove  the  neck  as  well  as  the  body  of  the  sac.  and  in  order  to  do 
this  satisfactorily  it  is  advisable  to  slit  up  the  external  oblique.  The  vas 
must  be  separated  from  the  neck  of  the  sac.  It  is  also  important  to  see 
that  none  of  the  contents  are  adherent  to  the  neck  of  the  sac  or  protrude 
through  it,  otherwise  they  may  be  injured.  The  neck  of  the  sac  itself 
must  be  carefully  cleared  ;  neglect  of  this  precaution  has  led,  for  example. 
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similar  to  that  just  described,  but  extra  care  must  be  taken  not  to  injure 
the  vas,  which  will  be  found  on  the  outer  wall  of  the  sac  ;  it  is  very 
tortuous  towards  the  lower  end,  and  is  very  apt  to  be  divided  in  cutting 
off  the  sac  close  to  the  testicle  unless  great  care  is  taken  to  trace  it  to 
its  origin. 


DIRECT  REDUCIBLE   INGUINAL   HERNIA. 

The  operation  for  radical  cure  is  more  difficult  and  the  results  less 
satisfactory  in  this  form  of  hernia  than  in  the  oblique  one.  The  sac  comes 
down  internal  to  the  deep  epigastric  artery,  either  pushing  the  conjoined 
tendon  before  it  or  passing  through  an  opening  in  it.  These  cases 
usually  occur  in  oldish  people,  and  the  neck  of  the  sac  is  so  broad  that 
it  cannot  be  closed  by  twisting  or  ligature.  It  should  be  carefully 
cleared  and  inspected  to  see  that  it  is  not  adherent  to  the  bladder. 
The  sac  is  then  opened,  its  contents  returned,  the  sac  cut  away,  and  the 
peritoneal  cavity  closed  by  a  continuous  catgut  suture. 

It  is  necessary  to  close  the  inguinal  canal  in  these  cases,  and 
possibly  this  is  best  done  by  Halsted's  method  of  bringing  the  cord 
direct  through  the  abdominal  wall ;  this  enables  the  posterior  wall  of 
the  canal  and  the  external  oblique  to  be  brought  together  over  the 
whole  region  (see  p.  487).  In  a  good  many  cases  the  scar  bulges 
subsequently  and  the  patient  may  have  to  wear  a  truss,  but  this  should 
not  be  commenced  until  bulging  has  actually  taken  place  ;  we  have 
had  a  number  of  cases  in  which  no  truss  has  been  necessary. 


INTERSTITIAL   HERNIA. 

Here  the  sac  passes  upwards  behind  or  between  the  abdominal  muscles. 
In  some  cases  the  sac  turns  up  at  the  internal  ring,  and  lies  entirely  in  the 
substance  of  or  behind  the  abdominal  wall ;  in  others  it  has  two 
projections,  one  extending  downwards  along  the  canal  and  forming  a 
bubonocele,  while  the  other  runs  up  in  front  of  the  peritoneum  as  a 
diverticulum  from  the  neck. 

Radical  cure  is  urgently  called  for  in  these  cases,  because  the  neck  of 
the  sac  is  bent  and  strangulation  is  very  apt  to  occur.  A  truss  is  inadvis- 
able because  it  is  not  easy  to  be  sure  that  all  the  contents  have  been 
returned  into  the  abdomen  before  it  is  applied. 

The  operation  is  practically  identical  with  that  described  on  p.  489. 
When  there  is  no  bulging  in  the  inguinal  canal  the  sac  will  be  found  pro- 
jecting upwards  behind  the  abdominal  wall,  and  must  be  pulled  down  and 
treated  in  the  usual  manner  (see  p.  484).  When  part  of  the  sac  is  in  the 
inguinal  canal,  the  operation  is  easier,  because  the  diverticulum  behind 
the  muscles  becomes  exposed  as  the  main  sac  is  cleared. 
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when  it  is  empty.  After  emerging  from  the  saphenous  opening  the  hernia, 
as  it  enlarges,  travels  upwards  towards  Poupart's  ligament  and  outwards 
over  the  femoral  vessels  ;  this  is  an  important  point  to  bear  in  mind  in 
attempting  reduction. 

Femoral  hernia  generally  occurs  in  adults,  and  is  very  rare  before 
puberty.  It  is  most  common  in  women,  and  is  indeed  the  commonest 
form  of  hernia  in  adult  females.  When  it  becomes  strangulated,  the 
constriction  is  usually  in  the  neck  of  the  sac  ;  but  in  a  large  and  much 
distended  hernia  the  neck  is  pressed  firmly  against  the  edge  of  Gimbemat's 
ligament,  and  mere  division  of  the  former  will  not  always  permit  the 
reduction  of  the  hernia.  The  pressure  against  the  sharp  edge  of 
Gimbemat's  ligament  injures  the  neck  of  the  hernia  so  severely  that 
gangrene  is  more  common  and  occurs  earlier  than  in  other  forms  of 
strangulated  hernia. 

REDUCIBLE   AND   SIMPLE   IRREDUCIBLE  FEMORAL  HERNIA. 

The  hernia  may  be  reducible  or  irreducible,  and  of  the  latter  there 
are  the  various  forms  already  spoken  of  on  p.  461.  The  treatment  of  the 
reducible  form  is  either  by  truss  or  by  operation.  In  simple  irreducible 
hernia  a  truss  often  causes  so  much  pain  that  operative  interference 
becomes  imperative. 

Trusses. — ^The  truss  employed  in  femoral  hernia  resembles  that  used 
for  the  inguinal  variety,  except  that  the  pad  is  bent  at  a  more  acute  angle 
to  the  spring  and  that  there  is  no  perineal  band.  The  measurements 
which  should  be  sent  to  the  instrument-maker  are  the  same  as  for  inguinal 
hernia,  except  that  the  saphenous  opening  should  form  the  starting- 
point  and  termination  of  the  pelvic  measurement,  instead  of  the  ex- 
ternal abdominal  ring.  Nothing  need  be  added  to  the  remarks  made  on 
p.  482  concerning  the  management  and  application  of  the  truss.  In 
reducing  the  hernia  the  thigh  should  be  flexed  and  strongly  rotated 
inwards,  the  neck  of  the  sac  drawn  directly  downwards,  and  pressure 
exerted  upon  the  hernia,  at  first  downwards  and  inwards,  and  finally 
directly  upwards. 

Radical  cure. — The  radical  cure  of  femoral  hernia  is  not  nearly  so 
satisfactory  as  that  of  the  inguinal  form  ;  but  at  the  same  time  in  patients 
who  lead  an  active  life  it  is  best  to  perform  it,  as  they  often  suffer  much 
pain  from  the  truss,  while  the  hernia  is  almost  always  irreducible  and  the 
radical  cure  will,  at  any  rate,  allow  the  truss  to  be  applied  without  any 
pain  or  risk  of  injury  to  the  sac  or  its  contents. 

Besides  obliterating  the  neck  of  the  sac,  it  is  necessary  to  do  something 
to  reduce  the  size  of  the  femoral  canal,  otherwise  recurrence  almost 
invariably  takes  place.  Unlike  the  inguinal  canal,  the  femoral  is  not 
bounded  by  active  muscular  fibres  which  close  it  every  time  the  muscles 
contract,  but  is  a  rigid  tube  surrounded  by  fibrous  tissue. 
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the  femoral  canal.     It  may  be  strengthened  by   a  few  silk   stitches 
between  Poupart's  ligament  and  the  periosteum. 

STRANGULATED  FEMORAL  HERNIA. 

The  operation  for  strangulated  femoral  hernia  is  essentially  the  same 
as  for  the  inguinal  form  (see  p.  472);  but  here  it  is  seldom  possible  to 
reduce  the  bowel  without  partially  dividing  Gimbernat's  ligament,  and 
this  should  be  done  in  the  inward  and  upward  direction. 

When  the  bowel  is  gangrenous  and  requires  excision,  this  is  better 
done  from  a  fresh  abdominal  incision  than  from  the  wound  in  the  thigh. 
It  is  very  difficult  to  bring  down  enough  of  the  gut  through  the  crural 
canal  to  allow  proper  manipulations  to  be  carried  out.  The  original 
skin  incision  should  be  prolonged  upwards,  the  rectus  muscle  pulled 
inwards,  a  vertical  incision  made  behind  it,  and  the  intestine 
exposed  as  it  enters  the  crural  canal.  The  strangulated  loop  can  then 
be  drawn  out  of  the  abdomen  through  this  opening,  but  care  must  be 
taken  to  cover  the  surface  of  the  wound  with  gauze  pads  so  as  not  to 
soil  the  wound  in  drawing  the  hernia  out.  It  is  usually  easier  to  pull 
the  hernia  out  from  above  than  to  push  it  back  from  below. 

Femoral  hernia  rapidly  becomes  gangrenous  when  strangulated,  and 
in  some  cases,  when  the  patient  is  very  ill  and  the  gangrene  complete,  it 
may  be  best  merely  to  open  the  bowel  and  form  an  artificial  anus,  which 
is  closed  afterwards  (see  p.  507)  ;  but  if  the  patient's  condition  is  good, 
an  attempt  should  be  made  to  restore  the  continuity  of  the  intestine  at 
once. 

UMBILICAL  HERNIA. 

Umbilical  hernia  is  a  protrusion  of  some  of  the  abdominal  contents 
through  the  umbilicus  or  through  an  opening  in  its  immediate  vicinity. 
In  infants  the  protrusion  is  directly  through  the  umbilicus.  In  adults 
the  hernia  is  generally  supposed  to  pass  out  through  the  space 
through  which  the  umbilical  vein  originally  passed  ;  some  surgeons, 
however,  hold  that  the  opening  is  really  in  the  abdominal  wall  above  the 
exit  of  the  cord.  The  coverings  of  an  umbilical  hernia  are  sub-peritoneal 
fat,  fascia,  and  skin.  The  sac  always  contains  omentum,  usually  with 
a  portion  of  the  colon  and  sometimes  also  with  small  intestine. 

In  the  herniae  of  adults  there  are  almost  invariablv  adhesions  between 
the  contents  and  the  sac,  the  omentum  especially  being  often  very 
adherent.  Intestine  may  also  be  adherent  to  the  sac  wall  or  to  the 
omentum,  and  the  separation  of  the  various  constituents  of  an  irreducible 
umbilical  hernia  is  often  a  matter  of  extreme  difficulty.  These  hemiae 
are  very  liable  to  become  the  seat  of  obstruction  or  strangulation  ;  the 
strangulation  occurs  either  at  the  point  of  exit  through  the  abdominal 
wall  or  beneath  bands  or  through  holes  in  the  omentum.     The  latter 
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LUMBAR  HERNIA. 

This  occurs  in  the  triangle  of  Petit,  which  is  formed  by  the  iliac  crest 
below,  the  latissimus  dorsi  on  the  inner  and  the  external  oblique  on  the 
outer  side.  The  abdominal  wall  is  weak  at  this  spot  and  violent  strains 
may  cause  a  hernial  protrusion. 

Treatment — ^The  best  treatment  is  to  provide  support  either  by  a 
truss  with  a  large  pad  and  a  perineal  strap  to  prevent  it  from  slipping 
up,  or  by  firmly  fitting  corsets  with  a  suitable  pad  ;  the  latter  are  often 
the  more  satisfactory.  If  the  apparatus  does  not  control  the  hernia  or 
if  it  causes  pain — as  it  often  does  from  pressure  on  the  crest  of  the  ilium 
— it  may  be  advisable  to  perform  an  operation  much  on  the  same  lines 
as  for  ventral  hernia  (vide  supra). 


EXCESSIVE  SEPARATION  OF  THE  RECTI. 

It  is  not  uncommon  in  women,  as  the  result  of  repeated  pregnancies, 
for  the  recti  to  become  widely  separated  and  to  allow  a  marked  bulging 
of  the  whole  centre  of  the  abdominal  wall.  As  a  rule  a  well-fitting  belt 
suffices;  but  if  a  radical  operation  seems  to  be  advisable,  closure  may  be 


Fig.  170. — Method  of  operating  for  undue  separation  of  the  Recti.  The 
inner  edge  of  the  rectus  on  each  side  is  denuded  of  its  sheath  and  the  redundant 
peritoneiim  is  cut  away  after  a  series  of  sutures  have  been  inserted  in  the  manner 
shown  above.    Then  through- and- through  sutures  are  inserted  in  the  abdominal  wall. 


effected  by  making  an  incision  a  little  to  one  side  of  the  middle  line, 
removing  the  fibrous  tissue  between  the  recti,  bringing  them  together 
by  stitches,  and  inserting  mattress  sutures  through  the  entire  thickness 
of  the  abdominal  wall,  as  shown  in  the  diagram  (see  Fig.  170).  The 
through-and-through  sutures  are  tied  after  the  skin  has  been  stitched  up. 


CHAPTER  XXXI. 

FiECAL  FISTULA  AND  ARTIFICIAL  ANUS. 

The  term  '  faecal  fistula  *  is  applied  to  those  communications  between  the 
interior  of  the  intestinal  canal  and  the  surface,  in  which  there  is  no  obstruc- 
tion to  the  passage  of  faeces  along  the  bowel  and  in  which,  therefore,  only 
a  small  portion  of  the  contents  escape  through  the  opening,  while  the 
larger  part,  and  at  times  all,  passes  on  along  the  ordinary  route. 
The  term  '  artificial  anus,*  on  the  other  hand,  is  limited  to  the  cases  in 
which  there  is  a  distinct  obstacle  to  the  onward  passage  of  the  faecal 
contents  and  in  which  they  all,  or  almost  all,  escape  through  the  external 
opening. 

FiECAL  FISTULA. 

This  condition  may  arise  either  from  disease  of  the  intestine  or  from 
operative  procedures,  and  the  opening  in  the  intestine  may  be  imme- 
diately adherent  to  the  abdominal  wall,  or  may  lead  into  a  cavity  in  the 
interior  of  the  abdomen  which  again  communicates  with  the  surface  by  a 
sinus.  The  latter  condition  is  not  uncommonly  met  with  after  abdominal 
suppuration,  especially  in  connection  with  the  appendix.  A  faecal  fistula 
may  also  originate  in  connection  with  malignant  disease  of  the  intestine  ; 
in  that  case,  perforation  takes  place  and  an  abscess  forms  and  discharges 
externally.  Faecal  fistula  may  follow  rents  of  the  peritoneal  coat  in 
operating  on  cases  of  tuberculous  peritonitis  (see  p.  450),  it  may  result 
from  accidental  wounds  of  the  bowel  in  operations  such  as  the  removal 
of  adherent  ovarian  cysts,  or  the  surgeon  may  deliberately  establish  a 
faecal  fistula,  as  when  an  artificial  opening  is  made  into  the  caecum. 
*  Congenital  faecal  fistula  '  is  referred  to  on  p.  369  ;  these  are  usually, 
however,  cases  of  artificial  anus  because  all  the  intestinal  contents  are 
discharged  through  the  opening  owing  to  the  small  calibre  of  the  intestine 
below. 

TREATMENT. — ^A  considerable  number  of  faecal  fistulae  close  spon- 
taneously under  suitable  non-operative  treatment — at  any  rate,  when  the 
opening  in  the  bowel  is  not  immediately  adherent  to  the  skin.     In  faecal 
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is  done  in  colostomy,  in  which  one  of  the  main  points  is  the  formation  of 
an  efficient  spur.  It  may  also  occur  in  strangulated  hernia  in  which  the 
afFected  loop  has  sloughed  and  a  spur  has  formed  preventing  the  onward 
passage  of  the  contents.  Apart  from  cases  of  colostomy  for  malignant 
disease  of  the  large  bowel  in  which  the  opening  is  meant  to  be  permanent, 
cases  occur  in  which  the  opening  is  only  temporary  and  may  be  closed 
subsequently.  For  example,  an  artificial  anus  may  be  established  for 
intestinal  obstruction,  and  when  this  condition  has  been  relieved  the 
abdomen  may  be  opened  again  and  the  tumour  causing  the  obstruction 
removed.  Again  after  resection  of  gangrenous  intestine,  when  an 
anastomosis  has  not  been  made  at  the  time,  subsequent  closure  of  the 
orifice  becomes  important.  Or  again  when  colostomy  has  been  done  for 
ulcerative  colitis  or  some  other  inflammatory  condition,  the  opening  jnay 
be  closed  when  the  disease  has  passed  off. 

TREATMENT. — In  all  these  cases  the  essential  point  is  to  get  rid 
of  the  spur,  and  various  methods  have  been  employed  for  the  purpose.  In 
most  cases  the  proper  procedure  is  to  open  the  abdomen,  excise  several 
inches  of  the  bowel  including  the  artificial  anus,  and  then  to  unite 
the  remaining  portions.  Special  care  is  necessary  to  avoid  introducing 
septic  material  into  the  abdomen.  The  disinfection  of  the  skin,  which  is 
impregnated  with  faecal  material,  should  be  begun  and  frequently  repeated 
for  at  least  a  couple  of  dsLys  before  the  operation.  At  the  commencement 
of  the  operation  the  artificial  anus  should  be  encircled  by  an  elliptical 
incision  and  the  skin  dissected  up  around  the  opening,  and  stitched  closely 
together  so  as  to  prevent  the  escape  of  the  intestinal  contents  during  the 
operation.  An  incision  is  now  carried  through  the  abdominal  wall  on 
both  sides  of  the  attachment  of  the  bowel,  and  the  peritoneum  is  opened 
at  a  spot  where  the  latter  is  not  adherent  to  the  bowel  beneath.  The 
finger  introduced  into  the  peritoneal  cavitj^  will  define  the  line  of  adhesion 
of  the  peritoneum  to  the  bowel,  and  the  part  of  the  abdominal  wall  in 
which  the  opening  is  situated  should  be  divided  all  round  with  blunt- 
pointed  scissors  just  outside  the  seat  of  the  adhesions.  The  bowel  is  thus 
freed  from  the  abdominal  wall  and  has  the  skin  around  the  artificial  anus 
still  adherent  to  it  and  stitched  over  the  orifice.  The  loop  is  drawn  as 
far  as  possible  out  of  the  wound,  the  general  peritoneal  cavity  is  shut  off 
by  packing  and  a  resection  is  performed  in  the  usual  manner. 

There  are  other  methods  of  getting  rid  of  the  spur,  of  which  we  may 
mention  the  use  of  Dupuytren's  clamp,  one  blade  of  which  is  introduced 
into  each  portion  of  the  intestine  and  then  the  two  are  gradually  approxi- 
mated. This  sets  up  peritonitis  between  the  adjacent  limbs  of  the  bowel 
and  the  part  included  in  the  clamp  sloughs,  and  a  free  lateral  opening  is 
thus  established  between  the  two  limbs  of  the  bowel.  The  forceps  shown 
in  Fig.  157  may  be  used  for  this  purpose.  When  the  communication 
has  been  fully  established,  a  plastic  operation  will  usually  close  the 
external  opening. 
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naked  abdomen  in  these  cases  which  show  that,  while  in  the  healthy 
abdomen  in  the  erect  posture  the  point  of  maximum  protrusion  is  above 
the  umbilicus,  in  Gl^nard's  disease  this  point  is  vreU  below  the  umbilicus 
and  there  is  a  hollow  above  (see  Fig.  171).  In  examining  the  abdomen  in 
these  cases  he  first  measures  the  waist  with  the  corsets  and  clothing  on, 
and  then,  having  removed  them,  applies  a  band  around  the  waist  in  the 
same  position  as  the  narrowest  part  of  the  corsets,  and  tightens  it  up  until 
the  measurement  is  the  same  as  before  undressing.  This  sho^^'s  the  exact 
change  in  shape  produced  by  the  clothing  ;    and  he  finds  a  remarkable 

increase  in  the  protrusion  of  the  lower  part  of 
the  abdomen  in  these  cases  when  the  clothing 
has  been  put  on.  In  the  recumbent  position  the 
point  of  greatest  prominence  in  enteroptosis  is 
above  the  umbilicus,  while  normally  it  is  below. 
Beyond  the  general  pendulous  condition  of  the 
abdomen  and  its  shape,  and  the  presence  of 
dilatation  of  the  stomach  there  is  nothing  much 
to  be  made  out  on  examination  unless  the  liver, 
kidneys,  or  spleen  are  also  movable. 

It  is  uncertain  how  far  this  condition  is  con- 
genital and  due  to  such  conditions  as  abnormal 
length  of  the  mesenter\'  or  imperfect  fixation  of 
the  hepatic  and  splenic  flexures  of  the  colon. 
The  two  most  important  exciting  causes  are  dis- 
tension of  the  abdomen,  with  consequent  flaccidity 
of  the  walls,  as  after  repeated  pregnancies,  and 
the  management  of  the  feminine  clothing, 
especially  the  erroneous  use  of  corsets.  Hence 
this  condition  is  comparatively  rare  in  men  as 
compared  with  women.  A  pendulous  state  of 
the  abdomen  and  separation  of  the  recti  are  very 
important  factors ;  under  these  circumstances 
the  intestines  lose  their  natural  support.  This 
will  also  tell  on  the  liver  and  kidne}^,  and  thus 
a  general  descent  of  the  abdominal  organs  may  result.  As  regards  the 
management  of  the  clothes,  the  chief  factor  is  the  weight  of  the  clothing 
which  is  hung  around  the  waist.  The  use  of  corsets  is  often  blamed  as 
the  essential  cause,  but  while  tight  lacing  is  no  doubt  a  frequent  source  of 
trouble  and  may  lead  to  flattening  out  of  the  right  lobe  of  the  liver,  and 
may  push  down  the  abdominal  organs,  corsets  when  properly  used  are 
not  without  value.  The  great  advantage  of  corsets  is  that  they  help  to 
protect  the  abdomen  from  constriction  by  the  tapes  and  bands  used  in 
suspending  the  nether  garments.  When  no  corsets  are  worn,  these 
bands  and  tapes  are  a  fruitful  source  of  trouble,  and  probably  do  as  much 
harm  as  tight  corsets.    Ladies  who  do  not  use  corsets  should  therefore 
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Fig.  171. — Entbroptosis. 
The  coatiouous  line  shows  the 
normal  outline,  the  dotted 
one  that  of  a  patient  vrith 
enteroptosis. 
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reflex  contraction  of  the  muscular  coat  of  the  intestine.  In  Richter's 
hernia,  too,  in  which  only  a  small  part  of  the  wall  of  the  bowd  is 
nipped,  if  complete  obstruction  occurs  it  is  probably  brought  about  by 
entero-spasm.  This  is  also  probably  the  explanation  of  the  obstructive 
symptoms  which  accompany  torsion  of  tumours,  of  undescended  testicles, 
or  of  the  omentum,  and  which  creates  a  difficulty  in  the  diagnosis.  Spasm 
may  also  be  present  in  connection  with  ulcers  in  the  stomach  and 
bowel  just  as  in  fissure  of  the  anus ;  this  is  especially  evident  in  the 
gastro-spasm  and  pyloro-spasm,  which  not  infrequently  accompany 
ulcer  of  the  stomach.  It  may  also  be  set  up  by  the  irritating  nature  of 
the  gastric  or  intestinal  contents.  Drugs,  such  as  lead,  may  set  up 
spasm,  and  spasm  is  possibly  a  factor  in  the  abdominal  crises  of  loco- 
motor ataxia. 

Apart  from  the  occurrence  of  entero-spasm  as  a  secondary  factor  in 
various  forms  of  obstruction,  it  may  also  be  the  chief  agent  in  some  cases. 
In  some  hysterical  patients,  symptoms  of  intestinal  obstruction  may 
arise,  accompanied  by  marked  dilatation  of  considerable  portions  of  the 
intestine.  When  the  abdomen  is  opened,  a  spasmodically  contracted 
portion  of  intestine  may  be  found  below  the  dilated  part.  Apart 
from  h5rsteria,  however,  a  condition  of  painful  spasmodic  contraction  of 
the  intestine  or  the  stomach  may  occur,  to  which  the  name  of  entero- 
spasm  (or  gastro-spasm)  is  applied  ;  abdominal  angina  is  probably  only 
another  name  for  the  same  condition.  Entero-spasm  may  occur  anywhere 
in  the  intestinal  canal ;  in  the  upper  part  it  may  be  mistaken  for  biliary 
colic,  and  it  may  lead  to  acute  dilatation  of  the  stomach ;  in  the 
neighbourhood  of  the  caecum  it  may  lead  to  a  diagnosis  of  appendicitis, 
in  the  lower  colon  to  the  formation  of  a  thickening  and  a  diagnosis  of 
carcinoma. 

The  subjects  of  this  condition  are  most  commonly  women — frequently 
of  a  distinctly  neurotic  type — and  in  some  cases  it  may  be  associated  with 
some  emotional  or  mental  disturbance.  The  pain  is  frequently  severe 
and  usually  occurs  at  intervals  with  periods  of  complete  cessation  or  of 
dull  pain.  It  is  often  accompanied  by  violent  retching  and  vomiting. 
The  abdomen  is  not  rigid,  but  there  may  be  localised  tenderness.  There 
is  not  the  complete  constipation  characteristic  of  mechanical  obstruction  ; 
indeed,  in  some  cases  the  bowels  act  fairly  easily  with  enemata. 

TREATMENT. — ^The  really  important  point  is  the  diagnosis,  for, 
on  the  one  hand,  it  is  not  only  useless,  but  very  inadvisable  to  open 
the  abdomen  for  this  condition  ;  while  on  the  other,  if  the  case  is  really 
one  of  obstruction,  delay  in  operating  is  most  serious.  When  this 
condition  is  present,  the  two  things  which  are  of  chief  value  are  trinitrin 
(g^-  tJit  ^o  i-Jhr) — ^injected  hypodermically  when  a  severe  spasm  is  present 
and  repeated  every  three  or  four  hours  if  necessary — ^and  atropine. 
Of  these  we  prefer  the  former  on  account  of  its  rapidity  of  action, 
but  the  effect  of   atropine    is  more   prolonged.    Valerianate  of   zinc 
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in  pill  (gr.  3  to  5)  is  also  recommended.  Attention  must  also  be  paid  to 
the  diet,  soft  and  easily  digestible  food  being  given,  and  the  bowels 
should  be  kept  open,  but  no  irritant  purgatives  should  be  administered ; 
aloes  and  rhubarb  are  probably  the  best. 

It  has  been  suggested  that  if  the  abdomen  is  opened,  the  appendix 
should  be  removed,  especially  when  the  case  has  been  mistaken  for 
appendicitis.  It  is,  however,  always  advisable,  to  avoid  opening  the 
abdomen  at  aU,  because  the  intestine  is  very  apt  to  become  enormously 
distended  afterwards,  and  in  more  than  one  case  the  stitches  have  given 
way  and  the  bowels  have  protruded  through  the  woimd. 
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unless  and  until  the  inflation  has  opened  up  a  way  for  it ;  this  is  ascer- 
tained by  direct  vision,  and  the  necessary  deflection  of  the  instrument 
can  be  judged  to  a  nicety.  When  the  examination  is  at  an  end,  the 
eyepiece  is  removed  and  the  air  allowed  to  escape  as  the  tube  is  slowly 
withdrawn.  In  skilled  hands  no  harm  results  from  the  use  of  this 
instrument,  and  a  little  practice  soon  renders  the  observer  able  to  mani- 
pulate it  easily,  provided  that  he  never  uses  force.  It  is  made  in  several 
sizes,  including  small  ones  suitable  for  children  or  for  passing  through 
strictures  in  order  to  ascertain  their  length  and  the  condition  of  the  bowel 
beyond  them. 

In  addition  to  this  physical  examination,  careful  inquiries  must  be 
made  as  to  the  character  of  the  stools,  the  existence  and  nature  of 
discharges  from  the  rectum,  the  occiurence  of  any  protrusion  during 
defalcation,  and  various  other  points — all  of  which  are  dealt  with  in 
connection  with  the  individual  affections. 
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gradually  approaches  the  primitive  gut  until  finally  the  septum  between 
the  two  disappears  and  leaves  a  single  tube.  Simultaneously,  the  anterior 
part  of  the  cloacal  slit  is  shut  off  from  the  alimentary  canal  and  forms  the 
urethra  and  the  perineum. 

Various  malformations  may  be  met  with  (see  Fig.  177).     Thus  the 

rectum,  and  in  some  cases  even  the  large  mtestine  also,  may  be  absent ; 

here,  however,  the  anal  depression  is  often  well  marked,  but  it  also  may 

be  wanting.     On  the  other  hand,  the  rectum  may  be  fully  developed  and 

the  anal  depression  may  be  absent ;  or  both  maybe  present,  but  divided 

from  each  other  by  a  definite  septum.     Hence  the  presence  or  absence  of 

the  anal   depression  gives  no 

clue  to  the  condition  of  the 

rectum. 

The  deformities  may  be 
grouped  into  the  following 
classes : — 

I.  The  rectum  and  the  anal 
dimple  are  both  developed, 
but  are  separated  by  a  septum. 
Of  this  variety  there  are  two 
distinct  types.  In  the  first 
there  is  merely  a  thin  septum 
separating  the  interior  of  the 
two  parts;  in  the  other  and 
more  common  condition  there 
is  a  fibrous  cordlike  structure 
of  variable  length  reaching  from 
the  one  to  the  other.  The 
peritoneum  comes  into  close 
Fig  i78_iiiperfoii*ti!  abus    Diaenm  lo  iiLusitair     relation    with    this    cord     in 

bowthepailoociltcflfclioninlenencjbotwccQUicdibttd  front.  AS  the  UppCt  end  of 
rectum  and  the impcrloratcaDal  dimple.  , ,         ,  ,    ,  ,.   ,        ,     , 

the  bowel  tjecomes  distended 
it  is  pressed  down  upon  the 
apex  of  the  anal  depression  and  gives  the  impression  of  the  existence  of 
a  mere  septum ;  but  it  is  not  so,  for  there  is  a  reflection  of  peritoneum 
between  the  two,  and  a  knife  thrust  through  the  apparent  septum 
would  open  the  peritoneal  cavity  (see  Fig.  178). 

2.  The  entire  rectum,  or  a  part  of  it,  or  even  of  the  large  intestine,  is 
absent,  but  the  anal  depression  is  present. 

3.  There  is  no  trace  of  an  anus,  but  the  rectum  is  present.  Occasion- 
ally, both  anus  and  rectum  are  absent. 

4.  Tlie  anus  may  be  developed,  but  imperforate,  and  the  rectum  may 
have  formed  a  fistulous  communication  either  with  the  skin — in  which 
case  the  fistula  opens  in  the  neighbourhood  of  the  perineum — with 
the  scrotum,  the  penis,  or,   more  frequently,    the  bladder  or  urethra 
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allowed  to  escape.  If  the  gut  can  be  drawn  down  close  to  the  skin  it  may 
be  possible  to  suture  the  cut  edge  of  the  mucous  membrane  to  the  skin 
margin  with  a  few  points  of  silkworm-gut  (see  Fig.  i8o).  A  drainage 
tube  is  introduced  into  the  bowel  so  as  to  keep  the  cut  surfaces  apart. 
In  three  or  four  days  dilatation  is  commenced,  and  kept  up  by  insinuating 
a  well-oiled  little  finger  into  the  bowel,  and  this  must  be  continued  for  a 
long  time  so  as  to  prevent  contraction.  If  necessary  a  plastic  operation 
may  be  done  later. 

When  the  bowel  is  at  some  distance  from  the  perineum  it  will  be  impossible 
to  bring  it  down  and  stitch  the  mucous  membrane  to  the  skin  as  described 
above.  Under  these  circumstances  dilatation  alone  must  be  relied  on  to 
keep  the  opening  patent  after  the  operation.  A  useful  plan  is  to  cause 
the  child  to  wear  a  small  india-rubber  plug  or  teat,  fastened  in  p>osition  by 
a  T-bandage  ;  this,  and  stretching  of  the  parts  by  the  passage  of  a  finger 
daily,  may  suffice  to  keep  the  stricture  open  until  the  child  is  old  enough 
for  a  plastic  operation  to  be  performed  with  some  prospect  of  success. 
It  is  quite  impossible  to  do  this  at  an  early  age  owing  to  the  smallness 
of  the  parts,  and  the  child  should  be  at  least  five  or  six  years  old  before 
any  attempt  of  the  kind  is  made.  The  steps  of  the  plastic  operation 
consist  in  separating  the  mucous  membrane  above  the  stricture,  excising 
the  latter,  and  suturing  the  separated  mucous  membrane  to  the  skin  at 
the  anal  margin. 

When  diligent  search  shows  that  the  rectum  is  not  present  in  the  pelvis, 
and  especially  when  the  peritoneal  reflection  has  been  opened  and  still 
the  end  of  the  gut  cannot  be  found,  tliere  is  no  alternative  but  to  perform 
colostomy,  if  the  child's  life  is  to  be  saved.  This  is  a  most  serious 
procedure,  and,  quite  apart  from  the  risks  j^ertaining  to  it  in  a  new-bom 
infant,  it  is  a  terrible  calamity  to  inflict  on  the  child,  and  many  parents  will 
quite  rightly  decline  to  permit  it  when  the  situation  is  explained  to  them 
as  fully  as  it  ought  to  be.  If  colostomy  is  decided  upon,  it  must  be  done 
through  a  median  incision,  because  it  is  impossible  to  say  how  much  of 
the  lower  end  of  the  gut  may  be  absent.  A  median  supra-pubic  laparo- 
tomy is  performed,  the  end  of  the  bowel  is  found  and  brought  out  through 
the  wound,  a  Paul's  or  Collier's  tube  is  inserted,  and  the  end  of  the  bowel 
secured  in  position  as  for  an  ordinary  colostomy  with  immediate  opening 
of  the  gut  (see  p.  j8i). 

Elaborate  o|)erations- such  as  bringing  down  the  bowel  to  the  anal 
opening  after  it  has  been  found  by  abdominal  section— are  hardly  possible 
in  infants  a  few-  hours  old,  though  one  case  of  recovery  has  been 
reported.  There  is  nothing  for  it  but  to  make  an  artificial  anus — at 
any  rate,  temporarily  ;  should  it  be  deemed  possible  to  bring  the  rectum 
down  at  a  later  jxiriod,  that  may  be  attempted  when  the  child  is  a  few- 
months  older.  It  is  hardly  necessary  to  remark,  however,  that,  even  at 
this  age,  the  child  is  scarcely  likely  to  stand  what  must  necessarily 
be  a  most  severe  oix?ration. 


CHAPTER  XXXV. 

INJURIES  OF  THE  RECTUM :    FOREIGN  BODIES. 

INJURIES. 

Injuries  of  the  rectum  axe  not  very  common,  but  are  very  serious  when 
they  occur.  They  may  be  met  with  in  association  with  fractures  of  the 
pelvis  (more  particularly  fractures  of  the  sacnmi)  and  also  as  the  result  of 
the  penetration  of  foreign  bodies  from  below. 

Lacerations  of  the  rectum,  produced  by  fractures  of  the  pelvis  <m* 
sacrum,  are  of  extreme  gravity,  as  a  communication  is  established  between 
the  intestine  and  the  fractured  bones,  and  this  will  of  ten  result  in  an  osteo- 
myelitis and  a  spreading  pelvic  celluHtis.  which  is  generally  fatal.  The 
rectum  may  also  be  completely  torn  across,  and  here  the  result  is  usually 
the  same.  The  patient  is  often  so  collapsed  that  any  attempt  to  carry 
out  the  obvious  line  of  treatment— namely,  the  repair  of  the  injury  to  the 
rectum  and  the  cleansing  of  the  peritoneal  cavity— is  out  of  the  question. 

Penetrating  wounds  of  the  rectum. — These  may  be  due  to  the  pene- 
tration of  a  foreign  body,  as  when  the  patient  falls  in  the  sitting  position 
on  to  a  pole  or  a  stick.  Minor  degrees  of  wounds  of  the  rectum  are  also 
produced  by  foreign  bodies  introduced  into  the  bowel.  These  wounds 
may  be  complicated  with  injury  of  the  bladder. 

The  seriousness  of  an  injury  of  this  kind  depends  upon  whether  or 
not  there  is  a  communication  between  the  lumen  of  the  bowel  and  the 
peri-rectal  cellular  tissue  or  the  peritoneal  cavity.  When  the  mucous 
membrane  alone  is  injured  the  prognosis  is  not  very  grave,  the  chief  risk 
being  haemorrhage,  which  may  be  free  and  which  is  especially  serious 
from  the  fact  that  it  may  go  on  for  a  long  time  unnoticed,  because  the 
contraction  of  the  sphincter  may  prevent  the  escape  of  blood  externally, 
and  considerable  distension  of  the  rectum  with  blood-clot  may  occur. 

TREATMENT. — ^This  will  vary  according  as  the  injury  to  the 
rectum  is  associated  with  fracture  of  the  pelvis  or  with  rupture  of  the 
bladder,  or  extends  into  the  peritoneal  cavity  or  into  the  peri-rectal 
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It  not  only  diminishes  the  danger  of  bad  sepsis,  but  it  gives  a  chance  of 
healing  without  a  faecal  fistula,  which  otherwise  results  in  nearly  all 
cases  in  which  it  is  necessary  to  open  up  the  pre-sacral  tissues  down  to 
the  wound  in  the  rectum.  In  performing  the  colostomy  care  must  be 
taken  to  make  the  interruption  to  the  passage  of  the  faeces  complete,  and 
the  closure  of  the  colostomy  wound  is  subsequently  carried  out  in  the 
usual  manner  (see  p.  507). 

(b)  Of  wQunds  caused  by  foreigfn  bodies  in  the  rectum. — 
When  the  wound  is  non-penetrating — that  is  to  say,  only  injures  the 
mucous  and  perhaps  the  sub-mucous  coats  of  the  bowel— the  condition 
of  affairs  will  be  ascertained  by  examination  with  a  proctoscope  or 
sigmoidoscope  (see  p.  522).  If  there  is  much  haemorrhage,  it  may  be 
arrested  by  tying  or  under-running  the  bleeding  point,  or,  if  necessary, 
by  leaving  a  pair  of  clamp  forceps  in  position  should  it  be  too  high  up 
for  ligature.  In  many  cases  it  is  sufl&cient  merely  to  cleanse  the  surface 
of  the  wound,  to  introduce  a  large  drainage  tube  into  the  bowel  so  as 
to  prevent  accumulation  of  gas  or  faeces,  and  to  leave  the  injured  part 
to  heal. 

When  the  foreign  body  has  penetrated  the  rectal  wall  below  the  periloneal 
reflection,  the  peri-rectal  cellular  tissue  behind  it  will  require  free  drainage, 
otherwise  septic  pelvic  cellulitis  is  almost  certain  to  occur.  Drainage 
is  best  effected  by  the  perineal  route— as  already  described  for  similar 
injuries  associated  with  fracture. 

When  the  rent  extends  into  the  peritoneal  cavity  the  shock  is  less  than 
in  cases  associated  with  fracture  of  the  pelvis,  but  the  treatment  of 
the  rectal  condition  is  identical.  In  both  cases  the  performance  of  a 
temporary  colostomy  {vide  supra)  will  add  to  the  chances  of  recovery. 

FOREIGN  BODIES. 

Foreign  bodies  may  find  their  way  into  the  rectum  from  above  or 
from  below  ;  in  the  former  case  they  are  either  comparatively  small 
objects — such  as  fish-bones — which  have  been  swallowed,  or  they  consist 
of  a  gradual  accumulation  of  indigestible  material — such  as  the  skins  or 
pips  of  fruits,  cherry-stones,  or  indigestible  portions  of  vegetables — which 
form  a  nucleus  on  which  faecal  material  and  salts  are  deposited,  and  so 
give  rise  to  the  formation  of  an  enterolitli. 

Apart  from  these  causes,  the  normal  intestinal  contents  may  form  a 
dense  hard  mass  in  the  rectum,  and  this  condition  is  most  common  in 
elderly  persons  who  are  the  subjects  of  habitual  constipation.  This 
faecal  impaction  may  take  the  form  either  of  one  huge  mass,  which  dilates 
the  lower  end  of  the  rectum  and  blocks  up  the  anus  like  a  ball- valve, 
or  of  distension  of  the  rectum  and  a  considerable  portion  of  the  large 
intestine  with  hardened  masses  which  the  bowel  is  unable  to  pass  on. 

The    other    foreign    bodies    met    with    in    the    rectum    arc    those 


CHAPTER   XXXVI. 

INFLAMMATORY  AFFECTIONS  OF  THE  RECTUM. 

ACUTE  PROCTITIS. 

Subacute  or  chronic  inflammation  of  the  rectum  is  comparatively 
common.  The  acute  form  is  rarer  and  may  occur  in  connection  with 
dysentery,  with  various  operations  about  the  anus  or  the  lower  end  of 
the  rectum,  with  injuries  from  foreign  bodies,  with  ulcerative  colitis,  or 
as  the  result  of  bacterial  infection — most  frequently  by  the  gonococcus, 
either  as  an  extension  from  the  vagina  or  as  the  resiilt  of  pederasty. 

The  inflanmiation  of  the  mucous  membrane  is  accompanied  by 
much  congestion,  and  in  bad  cases  results  in  ulceration  or  sloughing  of 
the  mucous  surface.  The  tendency,  however,  is  towards  cure,  provided 
that  the  exciting  cause  is  removed  and  proper  rest  given  to  the  bowel. 
In  very  acute  cases  the  infection  may  extend  through  the  wall  of  the 
rectum  giving  rise  to  peri-proctitis  (see  Chap.  XXXVIII.).  Should 
the  condition  persist,  it  passes  into  a  chronic  proctitis,  either  of  the 
proliferative  or  ulcerative  variety  (vide  infra). 

The  symptoms  are  distressing  heat  and  weight  about  the  rectum, 
discomfort  in  the  pelvis,  and  often  considerable  pain,  accompanied  by 
tenesmus  and  the  frequent  passage  of  small  quantities  of  faecal  material 
mixed  with  mucus  and  often  tinged  with  blood.  If  the  disease  is  very 
acute  and  goes  on  to  sloughing,  there  may  be  suppuration  from  the  mucous 
surface.  Irritability  of  the  bladder  is  also  a  frequent  symptom,  whilst 
the  anus  is  generally  painful  and  may  be  red.  Digital  or  proctoscopic 
examination  is  painful,  and  a  general  anaesthetic  is  advisable  for  the 
purpose  of  making  a  thorough  examination. 

TREATMENT. — The  first  essential  is  to  remove  any  cause — such 
as  a  foreign  body  or  worms.  The  patient  should  be  confined  to  bed,  and 
the  bowels  should  be  kept  open — at  first  by  salines  and  afterwards  by 
gentle  laxatives.  For  severe  pain,  suppositories  containing  two  grains 
of  opium  with  half  a  grain  of  extract  of  belladonna,  or  an  enema  of  an 
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Condy*s  fluid  or  boric  lotion,  and  later  with  such  mild  astringents  as  a 
solution  of  perchloride  of  iron  (gr.  ij  to  the  ounce),  tannin  (gr.  v  to 
the  ounce),  or  nitrate  of  silver  (gr.  |  to  the  ounce).  In  the  intervals 
between  the  irrigations  a  suppository  containing  sub-nitrate  of  bismuth 
(gr.  xx)  and  cocaine  (gr.  i),  is  often  very  useful,  and  a  grain  of  opium 
may  be  added  to  each  suppository  if  there  is  much  pain.  The  treat- 
ment by  zinc  tonisaiion  (vide  infra)  is  useful  in  the  cases  associated  with 
mucous  colitis. 


ULCERATIVE   PROCTITIS. 

This  form  of  proctitis  may  occur  under  various  conditions :  it  may 
follow  traumatism ;  it  may  be  a  sequel  to  an  acute  inflammation  in 
which  an  abscess  forms  or  in  whch  there  is  extensive  sloughing  ;  it  may 
complicate  haemorrhoids,  or  it  may  be  part  of  a  general  ulcerative  colitis. 
It  is  also  not  infrequently  found  in  association  with  papillomatous  or 
stenosing  proctitis.  When  an  ulcer  of  the  rectum  has  formed  just  above 
the  sphincter  it  may  remain  open  for  a  long  time,  as  the  contraction  of  the 
sphincter  and  the  accumulation  of  faecal  material  above  it  retard  healing 
very  greatly. 

The  symptoms  are  not  very  marked,  unless  the  ulceration  involves  the 
sphincteric  area.  The  chief  troubles  are  discomfort,  frequent  stools,  and 
free  discharge  of  mucus,  often  tinged  with  blood.  When  the  ulceration 
involves  the  sphincters,  symptoms  of  fissure  of  the  anus  may  be  present 
(see  p.  522).  An  examination  with  a  protoscope  or  sigmoidoscope  will 
detect  the  ulcer,  and  this  should  always  be  used,  because  the  finger 
may  fail  to  detect  a  small  ulcer  if  unaccompanied  by  induration ; 
moreover,  it  is  essental  to  see  how  far  up  the  rectum  the  disease 
extends. 

TREATMENT. — The  patient  must  be  kept  in  bed  in  the  recimibent 
position,  and  the  bowels  should  be  cleared  out  at  first  by  a  purge  and 
afterwards  by  laxatives,  whilst  the  diet  should  consist  mainly  of  milk. 
Gas  should  be  administered  and  the  sphincter  thoroughly  stretched,  and 
this  should  be  repeated  every  few  days  as  muscular  power  recovers  and 
as  long  as  ulceration  persists.  It  may  even  be  necessary  to  divide  the 
sphincters  in  bad  cases,  but  this  is  a  serious  procedure  which  should 
only  be  undertaken  as  a  last  resort.  For  the  treatment  of  bad  tenesmus 
a  starch-and-opium  enema  (see  p.  536)  may  be  given  every  three  or  four 
hours,  and  this  may  be  combined  with  irrigation  of  the  rectum  with  warm 
antiseptic  solutions,  followed  by  weak  astringents  (vide  supra)  night  and 
morning  as  the  affection  subsides. 

Should  the  ulcers  be  sluggish  in  healing  they  may  be  touched  with 
solid  nitrate  of  silver  through  the  proctoscope.  The  action  of  the  caustic 
should  be  neutrahsed  after  a  few  minutes  by  washing  out  the  rectum  with 
salt  solution. 
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intermittent  dilatation  of  a  urethral  stricture.  The  bowels  should  be 
well  cleared  out  before  the  bougie  is  passed,  and  the  patient  should  lie 
on  a  couch  in  the  lithotomy  position.  The  surgeon  takes  a  well-oiled  and 
warmed  bougie  of  suitable  size  (see  Fig.  182),  and  tries  to  insinuate  it 
through  the  stricture  ;  the  greatest  gentleness  must  be  observed,  and  it 
is  probable  that  only  the  lowest  portion  can  be  dilated  at  the  first  sitting 
if  the  stricture  is  a  long  one.  Subsequently,  however,  more  progress  can 
be  made,  until  ultimately  the  instrument  traverses  the  entire  length  of 
the  contracted  portion.  The  bougie  should  be  left  in  situ  for  a  few 
minutes,  when — unless  it  is  very  tightly  grasped — another,  the  next  size 
larger,  is  gently  passed  after  the  first  has  been  withdrawn.  Dilatation 
should  never  be  pushed  beyond  what  the  patient  can  comfortably  bear, 
and  never  to  such  an  extent  as  to  tear  the  surface  of  the  mucous 
membrane. 

At  first,  three  days  should  be  allowed  to  intervene  between  the  sittings ; 
as  dilatation  progresses,  the  interval  may  be  extended  up  to  a  week. 
When  full  dilatation  has  been  established,  the  interval  may  be  increased 


Fig.  183. — Rkctal  Dilator.    The  blades,  which  are  s<rparatcd  by  a  screw-action, 

are  parallel  throughout. 

Up  to  a  month  if  it  is  found  that  no  fresh  contraction  has  taken  place 
meanwhile.  During  the  entire  treatment  the  bowels  should  be  kept  well 
open,  and  at  each  sitting  a  bougie,  one  size  smaller  than  the  largest  passed 
at  the  previous  sitting,  should  be  used  to  commence  with.  The  bougies 
should  always  be  passed  by  the  surgeon  himself  until  the  stricture  is 
fully  dilated ;  attempts  on  the  part  of  the  patient  might  end  in  serious 
pelvic  cellulitis. 

When  the  stricture  is  only  about  half  an  inch  or  so  in  extent,  an 
expanding  rectal  stricture  dilator  (see  Fig.  183)  may  be  used  with  advantage. 
The  instrument  is  introduced  through  the  stricture  with  the  blades  closed, 
and  the  latter  are  then  slowly  expanded.  The  advantage  of  this  instru- 
ment is  that  the  dilatation  can  be  increased  without  having  to  withdraw 
one  instrument  and  introduce  a  fresh  one.  It  is,  however,  only  useful  for 
limited  strictures. 

Rapid  dilatation  or  forcible  stretching  or  splitting  of  the  stricture  has 
been  practised,  but  cannot  be  too  strongly  condemned  because,  quite 
apart  from  the  shock,  there  is  a  grave  risk  of  septic  infection  of  a  severe 
type.  Even  if  the  patient  escapes  these  risks,  there  is  the  certainty  of 
increased  contraction  afterwards. 
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temporary  measure.  The  situation  of  the  opening  vnH  depend  on  the 
extent  of  the  proctitis.  Wlien  the  inflammation  is  limited  to  the  rectom, 
the  ordinary  operation  (see  p.  379)  is  the  proper  jHiocedure.  When  the 
induration  extends  to  the  sigmoid  flexure,  however,  it  "will  be  necessary 
to  open  the  transverse  colon  in  order  to  get  well  above  the  ulcerated 
area.  It  is  best  to  make  a  complete  section  of  the  bowel  so  as  to 
interrupt  the  passage  of  faeces  completely. 

After  the  colostomy,  the  rectum  should  be  syringed  out  both  from 
above  and  below  with  mild  antiseptic  solutions — such  as  boric  acid, 
Condy's  fluid,  or  sanitas — ^and  after  a  few  weeks  a  mcH'e  methodical  treat- 
ment may  be  undertaken.  Any  ulcerated  area  may  be  painted  through 
a  sigmoidoscope  vrith  strong  solutions  of  nitrate  of  silver  or  touched  with 
the  sohd  salt  melted  on  the  end  of  a  long  probe,  and  gradual  dilataticMi 
of  the  stricture  must  be  carried  out  after  healing  has  occurred.  By  this 
treatment,  persevered  with  for  several  months,  the  lumen  of  the  rectum 
may  be  so  much  restored  that  it  may  be  safe  to  close  the  colostomy 
wound  (see  p.  507). 

It  must  not  be  expected,  however,  that  this  happy  result  will  often 
occur.  Generally  the  patient  will  have  to  go  through  life  with  a  colostomy 
opening,  but,  even  so,  his  condition  is  much  better  than  before,  for  he  is 
freed  from  the  constant  pain,  tenesmus,  and  obstruction,  and  in  many 
cases  he  has  as  much  control  over  the  colostomy  opening  as  he  had 
before  over  the  anus. 

When  the  strictore  is  complicated  with  active  nlceratioa  the  patient's 
distress  is  considerable.  Diarrhoea,  accompanied  by  the  piassage  of 
blood,  mucus,  and  pus,  is  constant  and  wears  out  the  strength  rapidly,  and 
the  passage  of  bougies  is  very  painful.  In  strictures  near  the  anus  the 
screw  dilator  (see  Fig.  183)  every  second  or  third  day  is  more  satisfactory 
than  bougies.     If  the  stricture  can  be  fully  dilated  the  ulcers  may  heal. 

In  most  cases,  however,  the  pain  is  so  severe  that  the  surgeon  has  to 
make  a  choice  between  colostomy  and  external  proctotomy,  and  as  a  rule 
the  former  will  be  indicated.  In  some  of  these  cases — especially  when 
they  are  due  to  syphilis — the  surgeon  may  find  the  sigmoid  flexure  so 
bound  down  in  the  iliac  fossa  that  left  inguinal  colostomy  cannot  be  easily 
performed  :  if  the  sigmoid  flexure  cannot  be  detached  from  its  adhesions 
and  brought  up  to  the  surface  sufficiently  to  enable  the  bowel  to  be 
cut  across  completely,  the  transverse  colon  must  be  opened  through  a 
fresh  incision. 
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excessively  infective,  and  it  is  most  important  therefore    that  a  clear 
diagnosis  should  be  made. 

The  large  condylomatous  masses  are  usually  situated  near  the  anal 
orihce,  but  there  is  often  an  interval  of  healthy  skin  around  the  anal 
margin  which  at  once  distinguishes  the  condition  from  haemorrhoids. 
The  condyloma  is  a  sessile,  ovoid  swelling,  with  its  long  axis  generally 
radiating  from  the  anal  orifice,  presenting  a  characteristic  gre3dsh-white 
surface  and  discharging  a  thin,  watery  fluid. 

Treatment. — ^The  ordinary  treatment  for  syphilis  (see  Vol.  I.  Chap.  XL) 
must  be  employed,  while  the  best  local  treatment  is  to  keep  the  parts 
dry  and  clean,  and  dust  them  with  calomel  and  starch  (calomel  one 
part,  starch  three).  It  is  also  advisable  to  introduce  a  pad  of  boric  lint 
between  the  buttocks  so  as  to  prevent  the  two  sides  touching,  because 
the  discharges  are  very  irritating,  and  fresh  condylomata  may  appear  at 
any  point  of  contact.  Under  this  treatment  the  condylomata  may  dis- 
appear in  a  few  days. 

Similar  treatment  should  be  used  for  large  mucous  patches  accom- 
panied by  ulceration  about  the  anus,  but  there  success  may  not  be  attained 
so  readily,  and  it  may  be  necessary  to  stretch  the  anus  and  cauterise  the 
ulcer  with  pure  carbolic  acid  or  soUd  nitrate  of  silver,  because,  when 
ulceration  has  occurred,  a  fissure  of  the  anus  is  apt  to  persist  in  spite  of 
the  improvement  in  the  syphihs. 

The  most  important  syphilitic  affections  are  the  tertiary  lesions, 
which  usually  lead  to  extensive  ulceration.    The  condition    is   com- 
paratively uncommon  about  the  anus ;  when  it  occurs  it  takes  the  form 
of  an  ulceration,  spreading  somewhat  deeply  and  irregularly,  and  leading 
to  serious  contraction.    A  more  usual  condition  is  a  deep  tertiary  ulcera- 
tion of  the  surface  of  the  rectal  mucous  membrane,  and  it    is  more 
commonly  met  with  in  women  than  in  men.     Ulceration  may  appear  at 
any  time  between  the  late  secondary  and  the  early  tertiary  periods,  and 
usually  occupies  the  lower  part  of  the  bowel ;   in  the  great  majority  of 
cases,  it  spreads  from  below  upwards,  and  sometimes  extends  as  high  as 
the  sigmoid  flexure  and  causes  serious  obstruction.    The  fact  that  the 
mucous  membrane  is  usually  involved  right  down  to  the  anal  orifice  is  a 
very  important  point  in  diagnosing  this  condition  from  malignant  disease 
of  the  rectum,  in  which  the  mucous  membrane  about  the  anus  is  usually 
unaffected. 

The  ulceration  occurs  primarily  in  the  mucous  membrane  and 
submucous  tissues,  but  is  soon  accompanied  by  marked  induration  of 
the  walls  of  the  bowel.  This  condition  is  one  of  the  chief  causes  of  the 
extensive  ulcerations  and  stenoses  of  the  lower  bowel,  to  which  reference 
has  been  made  under  the  head  of  chronic  proctitis  (see  p.  537).  The 
ulcers  usually  present  clean-cut  edges  and  are  very  irregular  in  outline ; 
they  bleed  and  suppurate  freely. 

Treatment. — In  syphilitic  ulceration  about  the  anus  the  treatment 
must  be  that  suitable  for  tertiary  lesions  elsewhere  (see  Vol.  I.  Chap.  XL), 
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skin  around  the  anus  in  the  form  of  lupus  is  sometimes  met  with  in 
association  with  lupus  of  the  female  external  genitals.  Sometimes  a 
tuberculous  ulcer  may  spread  from  the  anal  margin  on  to  the  buttock, 
presenting  all  the  typical  characters  of  a  tuberculous  ulcer  elsewhere ; 
this  condition  is  sometimes  mistaken  for  syphilitic  or  malignant  disease. 
The  ulceration  may  also  extend*  upwards  from  the  anus  to  the  rectal 
mucous  membrane.  The  ulcer  is  generally  large  and  ragged,  secreting 
much  pus  and  giving  rise  to  little  or  no  pain  on  defaecation.  The  inguinal 
glands  may  be  enlarged,  and  as  a  rule  there  is  no  induration  about  the 
base  of  the  ulcer.  The  progress  of  the  affection  is  very  slow  and  is  often 
associated  with  tuberculous  disease  elsewhere — chiefly  in  the  intestines. 

When  the  disease  affects  the  mucous  membrane  of  the  rectum,  just 
inside  the  anus,  the  ulceration  is  very  obstinate  and  may  spread  through 
the  rectal  wall  into  the  ischio-rectal  cellular  tissue  and  give  rise  to  an 
ischio-rectal  abscess. 

Treatment. — ^The  treatment  of  a  tuberculous  ulcer  about  the  anus 
depends  largely  upon  the  condition  of  the  patient.  When  the  general 
health  is  good  and  there  are  no  signs  of  tuberculosis  elsewhere,  the  best 
plan  is  to  excise  the  entire  ulcer  if  possible,  even  when  the  latter  extends 
into  the  rectum.  This  may  be  done  after  full  dilatation  of  the  sphincter 
and  without  dividing  it.  If  excision  of  the  ulcer  involves  the  removal 
of  a  large  area  of  skin,  the  raw  surface  may  have  to  be  covered  by  some 
plastic  operation.  It  is  very  important  to  get  rapid  healing  around 
the  anal  orifice  so  as  to  avoid  subsequent  contraction.  Thiersch's  skin- 
grafting  may  be  employed  when  the  raw  surface  is  farther  away  from  the 
anus.  When  the  patient  is  feeble  and  suffers  also  from  extensive  internal 
tuberculosis,  or  when  the  disease  has  extended  into  the  ischio-rectal 
fossa,  such  radical  treatment  as  this  is  often  too  severe. 

Partial  excision,  scraping,  or  cauterising  with  undiluted  carbolic  or 
lactic  acid,  or  the  application  of  solid  nitrate  of  silver,  may  be  tried 
according  to  the  extent  and  situation  of  the  ulceration.  For  pain,  an 
ointment  containing  orthoform  and  cocaine  is  the  best.  Tuberculin 
injections  may  also  be   employed. 

In  the  true  rectal  form  of  the  disease,  when  the  ulcer  has  not  yet  pene- 
trated the  wall  of  the  bowel,  the  anus  should  be  fully  dilated  and  the 
ulcers,  if  not  numerous,  thoroughly  curetted  and  cauterised  either  with 
the  actual  cautery  or  with  lactic  acid  ;  occasionally  dilatation  of  the  anus 
followed  by  the  application  of  a  20  per  cent,  solution  of  lactic  acid  or 
of  ointments  containing  iodoform  or  balsam  of  Peru  by  means  of  a 
rectal  introducer  (see  p.  560)  will  lead  to  a  cure  in  the  slighter  cases. 
These  true  rectal  cases,  however,  are  very  serious  and  difficult  to  ciye, 
and  the  ulcers  are  often  numerous  and  extensive.  We  have  successfully 
excised  the  entire  lower  part  of  the  mucous  membrane  and  sub- 
mucous tissues  of  the  rectum,  as  in  Whitehead's  operation  for  piles 
(see  Chap.  XL.). 
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sepsis  in  operations  upon  the  rectum — a  point  referred   to  fully  in 
connection  with  excision  of  the  rectum  (see  Chap.  XLII.). 

The  condition  when  once  established  must  be  treated  on  the  lines 
applicable  to  diffuse  cellulitis  elsewhere  (see  Vol.  I.  p.  31).  The 
wound  must  be  laid  freely  open  and  copious  irrigation  practised,  or, 
better  still,  the  patient  may  be  kept  in  a  warm  bath.  Injections  of 
anti-streptococcic  serum  may  be  employed,  but  are  frequently  power- 
less, as  the  condition  is  often  complicated  with  infection  by  the  Bacillus 
colt  communis.    Vaccines  may  also  be  used,  but  they  seldom  do  good. 

ISCHIO-RECTAL  ABSCESS. 

This  condition  is  far  more  common  than  the  last,  and  the  abscess  may 
commence  either  below  or  above  the  level  of  the  levator  ani  (see  Fig.  184). 
Suppuration  is  generally  due  to  infection  from  the  rectum  and  may  follow 
ulcers,  fissures,  piles,  growths,  foreign  bodies,  strictures,  or  injuries. 
There  are  three  chief  ways  in  which  the  abscess  may  form — ^namely : 
(i)  by  direct  extension  from  a  wound  or  injury  of  the  mucous  mem- 
brane ;  (2)  from  suppurative  phlebitis  ;  and  (3)  as  a  result  of  septic 
lymphangitis. 

bchio-rectal  abscess  superficial  to  the  levator  ani. — More  than  one 
variety  may  be  met  with.  The  common  form  is  a  small  superficial 
abscess  just  outside  the  anal  margin,  and  probably  originating  in  the 
glands  of  that  region.  The  pus  buixows  beneath  the  anal  mucous 
membrane,  and  perforation  may  occur  there  as  well  as  on  the  skin 
externally,  the  result  being  the  formation  of  a  small  superficial  fistula. 

In  other  cases  the  abscess  is  situated  beneath  the  mucous  membrane 
covering  the  internal  sphincter,  and  probably  results  from  septic  throm- 
bosis of  a  pile.  Here  the  pus  either  bursts  into  the  bowel  and  gives  rise 
to  the  so-called  '  blind  internal  fistula,'  or  it  may  find  its  way  down  in 
the  submucous  tissue  and  turn  round  the  lower  edge  of  the  sphincter 
into  the  ischio-rectal  cellular  tissue,  where  it  forms  an  ischio-rectal  abscess. 
Perforation  of  the  mucous  membrane  usually  occurs  comparatively  early, 
and  then  an  external  opening  also  forms,  giving  rise  to  the  ordinary  fistula 
in  ano.  The  swelling  and  the  external  opening  usually  occur  in  the 
lateral  region  of  the  anus,  whilst  the  internal  orifice  is  generally  situated 
more  posteriorly. 

Another  variety — fortunately  a  rare  one — results  from  septic  l)mi- 
phangitis  in  the  ischio-rectal  fossa.  This  form  is  more  deeply  seated  and 
gives  rise  to  swelling  both  in  the  ischio-rectal  region  and  beneath  the 
mucous  membrane  over  the  upper  part  of  the  internal  sphincter. 
Ultimately  the  abscess  bursts,  both  internally  and  externally,  and  may 
burrow  widely  in  the  ischio-rectal  fossa,  often  opening  far  out  upon 
the  skin  of  the  buttocks  and  communicating  with  the  internal  orifice 
by  a  long  and  tortuous  canal.    In  cases  left  untreated  fresh  abscesses 
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may  form,  so  that  eventually  there  are  a  number  of  fistulous  op>enings  in 
the  ischio-rectal  fossa  or  on  the  buttocks,  which  usually  converge  to  a 
single  track  opening  into  the  rectum. 

Ischio-rectal  abscess  situated  aboye  the  levator  ani. — An  abscess  of 

this  kind  may  arise  either  in  the  peri-rectal  cellular  tissue  or  may 
extend  from  a  stricture  or  cancer  of  the  rectum  or  some  disease  of 
neighbouring  structures — such  as  the  caecum,  the  broad  ligament,  or  the 
prostate.  It  is  usually  accompanied  by  fever,  anorexia,  and  severe  deep- 
seated  throbbing,  with  difficulty  in  defaecation.  The  abscess  burrows  in 
various  directions,  generally  opening  into  the  bowel  above  the  levator  ani, 
and  also  extending  through  the  latter  into  the  ischio-rectal  fossa  and 
finally  bursting  through  the  skin  ;  the  result  is  that  an  external  opening 
is  formed  from  which  a  track  runs  through  the  levator  ani  into  the 
rectum. 

Tuberculous  ischio-rectal  abscesses  are  not  accompanied  by  S5miptoms 
so  severe  as  those  of  the  ordinary  acute  variety,  and  may  even  rupture 
without  having  caused  the  patient  any  marked  discomfort. 

TREATMENT. — ^An  ischio-rectal  abscess  should  be  opened  freely 
as  soon  as  its  presence  is  detected,  in  order  to  avoid  the  risk  of  a  fistula 
in  ano  ;  the  application  of  poultices  or  fomentations  only  wastes  time 
and  allows  extension  of  the  disease,  and  makes  the  formation  of  a  fistula 
almost  certain.  The  incision  into  the  ischio-rectal  fossa  should  be  made  in 
all  cases  in  a  line  radiating  from  the  anus,  and,  when  the  abscess  is  deep- 
seated,  the  incision  should  be  kept  as  near  as  possible  to  the  middle  line 
so  as  to  avoid  dividing  important  structures.  In  a  superficial  abscess  the 
pus  is  reached  immediately  the  skin  is  divided  ;  in  the  deeper-seated 
ones  Hilton's  method  (see  Vol.  I.  p.  28)  may  be  employed — a  finger  being 
placed  in  the  rectum  to  prevent  the  risk  of  the  forceps  penetrating  the 
bowel.  It  is  generally  well  to  add  a  second  incision  at  right  angles  to 
the  outer  end  of  the  first — converting  the  single  incision  into  a  JL-shaped 
one — as  this  allows  of  better  drainage  afterwards. 

In  the  ordinary  ischio-rectal  abscess  the  pus  is  very  superficial  and  has 
so  thinned  the  mucous  membrane  just  inside  the  anus  that  it  gives  way 
even  after  the  abscess  has  been  laid  freely  open  by  an  external  incision, 
and  a  second  operation  for  fistula  in  ano  will  thus  be  required.     Hence, 
when   it  is  found  on  opening  one  of  these  abscesses  that  the  pus  has 
come  round  the  lower  edge  of  the  external  sphincter,  the  best  plan  is  to 
introduce  a  probe-pointed,  flexible   director    (see   Fig.    185)    from    the 
opening  in  the  skin   to  the   highest   point   of   the  cul-de-sac   beneath 
the  rectal  mucous  membrane,  and  to  push  the  director  through  into  the 
bowel,  hook  the  point  of  it  out  through  the   anus,  and   then   divide 
the  bridge  of  tissue  lying  upon  it.    The  operation  is  thus  a  combina- 
tion of  opening  an  abscess  and  slitting  up  a  fistula  in  ano.    The. cavity 
is  packed  and  treated  just  as  an  ordinary  fistula  in  ano  (see  p.  554). 
This   radical    treatment    is    only    called    for  when  the  pus    burrows 
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entrance  of  the  contents  of  the  bowel  into  the  tortuous  and  narrow 
track.  When  the  fistula  is  tuberculous,  the  nature  of  the  disease  forms 
an,  additional  hindrance  to  healing. 

The  existence  of  a  fistula  in  ano  is  easily  demonstrated  with  a  probe  ; 
but,  before  introducing  the  latter  into  the  external  opening,  it  is  important 
to  pass  the  finger  into  the  bowel  and  to  search  for  the  internal  orifice, 
which  can  often  be  detected  either  as  a  small  depression,  or,  more  usually, 
as  a  slight  projection  from  the  mucous  membrane.  The  probe  can  then 
generally  be  manipulated  along  the  canal  until  it  emerges  through  this 
opening.  Unless  this  precaution  be  taken,  the  probe  may  be  pushed 
through  the  mucous  membrane  at  some  other  spot  than  the  true  internal 
opening,  which  may  not  be  recognised,  and  thus  a  portion  of  the 
track  may  escape  proper  treatment :  this  is  a  point  of  great  practical 
importance. 

TREATMENT. — Whenever  it  is  possible — ^which  will  be  in  the 
majority  of  cases — ^the  fistulous  track  should  be  laid  open  from  its  external 
to  its  internal  opening.  This  treatment  should  always  be  carried  out  in 
the  muco-cutaneous  varieties  to  which  allusion  has  been  made  (see  p.  550), 
and  also  in  the  ordinary  form  in  which  the  fistula  does  not  penetrate  the 
external  sphincter,  but  passes  below  its  lower  edge  and  then  burrows 
up  beneath  the  rectal  mucous  membrane.  The  operation  is  done  as 
follows : — 

The  rectum  is  emptied  by  a  purgative  administered  two  nights 
previously  to  the  operation,  and  the  bowels  are  washed  out  by  a  large 
warm-water  enema  three  or  four  hours  before  it.  It  is  best  not  to  give 
the  enema  immediately  before  the  operation,  because  the  bowels  may 
continue  to  act  and  the  manipulations  will  be  much  hampered  by 
the  escape  of  liquid  material.  Even  if  this  does  not  happ>en,  a 
stool  may  occur  immediately  after  the  operation  and  the  dressings 
may  be  much  soiled. 

The  perineum  should  be  shaved  and  the  patient  placed  in  the  lithotomy 
position  with  the  buttocks  well  raised  on  a  pillow.  The  first  step  is  to 
dilate  the  sphincters  (see  p.  573) .  The  mucous  membrane  of  the  lower  end 
of  the  rectum  is  then  everted  and  irrigated,  the  internal  opening  of  the 
fistula  is  identified  either  by  inspection  or  palpation,  and  a  Brodie's  flexib^ 
probe-director  (see  Fig.  185)  is  passed  from  the  external  to  the  internal 
opening.  When  the  point  emerges  through  the  internal  opening  it  is 
hooked  forwards  with  the  forefinger  and  pulled  out  through  the  anus,  so 
that  a  bridge  of  soft  parts  lies  across  it ;  this  is  divided  with  a  knife  or 
scissors.  If  a  Brodie's  probe  is  not  at  hand,  an  ordinary  probe  may  be 
passed  through  and  its  point  hooked  out  through  the  anus  in  a  similar 
manner  ;  the  bridge  of  soft  parts  may  then  be  divided  by  cutting  down 
upon  the  probe  until  the  latter  is  loose. 

After  the  bleeding  has  been  stopped,  the  next  point  is  to  see  whether 
the  entire  fistula  has  been  laid  open  or  whether  diverticula  are  present. 
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ani,  scrape  its  walls,  and  insure  proper  drainage.  If  the  sinus  leads  to 
bare  bone  in  the  pelvis,  an  attempt  may  be  made  to  treat  it  appnropriately. 
Should  it  run  to  the  prostate  or  the  broad  ligament,  the  primary  cause 
must  be  dealt  with  according  to  circumstances.  The  patient  should  in 
all  cases  be  kept  in  bed  until  the  deeper  part  of  the  wound  has  healed, 
and  the  bowels  should  be  regulated. 

In  tuberculous  fistula  it  may  also  be  advisable  to  attempt  a  radical 
cure.    When  the  fistula  is  situated  low  down,  the  track  may  be  divided, 
its  walls  completely  removed,  and  the  wound  packed  and  made  to  heal  by 
granulation  from  the  bottom,  but  in  the  majority  of  cases  it  is  essential 
to  aim  at  healing  by  first  intention,  and  therefore  the  op>eration  above 
described  should  be  employed.    Should  the  fistula  be  extensive  and 
complicated  by  numerous  tortuous  sinuses,  or  should  the  p>atient  be  in 
bad  health  or  in  the  last  stages  of  phthisis,  palliative  treatment  alone 
must  suffice.    The  track  must  be  properly  drained,  however,  so  that 
infective  material  does  not  accumulate  in  it  and  give  rise  to  fresh  abscesses 
The  best  way  of  insuring  this  is  to  enlarge  the  external  opening  and 
dilate  the  track  right  up  to  the  bowel.    The  sinus  is  then  scraped  and 
packed  from  the  bottom,  and  the  bowels  are  so  regulated  that  faeces  do 
not  accumulate.     If  this  is  done,  the  discharge  will  diminish  in  amount 
and  the  patient  will  be  much  more  comfortable,  while  at  the  same  time 
the  risk  of  burrowing  of  pus  and  the  formation  of    fresh  sinuses  is 
diminished. 
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junction  is  reached.  The  little  skin  bridges  between  the  ends  of  the 
incisions  in  front  and  behind  are  undermined  with  a  tenotome,  and  the 
skin  of  the  buttock  on  each  side  is  undermined  for  a  short  distance  out- 
wards from  each  incision.  The  incisions  are  now  brought  together  with 
silkworm-gut,  and  a  firm  pad  of  dressing  is  fixed  on  by  means  of 
a  T-bandage.  The  effect  of  the  operation  is  to  sever  the  cutaneous  nerve 
endings  from  their  nerves  and  thus  produce  temporary  anaesthesia ; 
sensation,  however,  is  eventually  regained.  The  wound  should  not  be 
sutured  too  closely  in  case  sepsis  should  occur ;  if  it  does,  most  of  the 
sutures  should  be  removed  and  warm  boric  fomentations  substituted. 
The  bowels  should  not  be  opened  until  the  fourth  day. 


00a 


CHAPTER   XL. 

HiEMORRHOIDS. 

HAEMORRHOIDS,  Of  piles,  are  varicose  enlargements  of  the  terminal 
branches  of  the  haemorrhoidal  plexus,  and  form  compressible  swellings 
beneath  the  mucous  membrane  of  the  lower  end  of  the  rectum  or  of 
the  skin  around  the  anal  margin.  The  varicosity  generally  begins  at  the 
junction  of  the  superior  with  the  middle  haemorrhoidal  veins,  but  the 
external  piles  are  caused  by  dilatation  of  the  inferior  haemorrhoidal 
branches. 

Haemorrhoids  are  divided   into  external  or  internal,  according  to 
their  position  relative  to  the  external  sphincter,   internal  piles   being 
situated  above,  and  external  piles  below  it.     Frequently,  however,  the 
two  varieties  merge  into  one  another,  and  hence  a  third  form — the  intero- 
external  variety — is  often  described.     Another  important  classification  is 
into  symptomatic  and  idiopathic  piles,  the  former  being  secondary  to  some 
other  affection,  which  must  be  relieved  before  the  haemorrhoidal  swellings 
will  disappear.    Any  interference  with  the  portal  circulation,  such   as 
occurs  in  cirrhosis  or  malignant  disease  of  the  liver,  may  cause  distension 
of  these  veins  and  lead  to  the  production  of  piles.     Similarly,   cancer 
of  the  rectum,  stricture  of  the  rectum  or  urethra,  enlarged  prostate, 
various  uterine  disorders,  and  certain  forms  of  heart  disease  may  all 
produce  haemorrhoids,  which,  although  they  cause  the  patient  much 
discomfort,   are  not  of  primary  importance  and  cannot  be  remedied 
unless  the  original  cause  can  be  removed.     Idiopathic  piles  are  those 
most  frequently  met  with ;    they  are  common  in  middle  life,  but  rare 
under  twenty  years  of  age,  and  generally  commence  about  the  age  of 
twenty-five  when  an  active  athletic  life  is  exchanged  for  a  sedentary 
one.    The  affection  is  as  common  in  men  as  in  women ;   in  the  latter, 
pregnancy  is  a  strong  predisposing  cause. 

Heredity,  race,  and  climate  apparently  influence  the  production  of 
piles  ;  Oriental  races  and  dwellers  in  hot  climates,  for  instance,  are  said 
to  be  more  frequently  affected  than  those  living  in  more  temperate 
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Far  from  curing  the  pile,  this  merely  produces  induration  in  it  and  often 
renders  it  more  prominent  in  the  quiescent  intervals,  and  therefore  more 
likely  to  be  the  seat  of  fresh  acute  attacks,  as  it  becomes  chronically 
cedematous  and  thickened.  A  certain  amount  of  prolapse  of  the  rectum 
may  accompany  these  acute  attacks,  but  it  disappears  when  the  piles  are 
removed. 

The  piles  may  slough,  or  suppuration  may  occur  in  them-^-in  both 
cases  as  a  result  of  bacterial  infection.  It  is  generally  held  that  the 
Bacillus  colt  communis  is  responsible  for  the  phlebitis  and  thrombosis, 
while  the  pyogenic  organisms  give  rise  to  suppuration  and  gangrene; 
fistula  in  ano  may  result  from  this  suppuration.  In  the  case  of  an 
external  pile,  thrombosis  practically  always  cures  the  particular  pile 
affected. 

Patients  who  once  develop  well-marked  piles  generally  remain  subject 
to  them  for  the  rest  of  their  lives.  With  proper  treatment,  however, 
piles  may  disappear  almost  entirely,  but  they  are  apt  to  recur  with  any 
error  of  diet  or  hygiene.  As  long  as  the  affection  is  slight,  the  patient 
may  be  the  subject  of  both  internal  and  external  piles  without  any  marked 
inconvenience  if  he  takes  proper  precautions ;  but  when  they  are  large, 
they  frequently  protrude  externally,  and  the  patient  is  not  only  subject 
to  repeated  attacks  of  bleeding,  but  is  liable  to  inflammation  and  its 
various  sequelae. 


TREATMENT   OF   UNCOMPLICATED   CASES. 

This  may  be  considered  under  two  heads — ^namely,  palliative  and 
radical  treatment. 

Prophylactic  and  palliative  treatment. — In  a  number  of  cases 
this  is  all  that  is  required,  the  essential  points  being  a  proper  regulation 
of  the  alimentary  functions  and  the  observance  of  due  cleanliness. 
Anything  that  may  interfere  with  the  circulation  through  the  haemor- 
rhoidal  plexus  should  be  avoided,  particularly  those  things  that  cause 
congestion  of  the  liver.  A  diet  should  be  adopted  which  will  neither 
overload  the  liver  nor  cause  local  irritation  of  the  rectimi.  Alcohol 
should  be  taken  sparingly,  and  highly  spiced  dishes  and  an  excess  of 
nitrogenous  food  should  be  forbidden.  Constipation  is  probably  the 
most  potent  cause  of  piles,  and  special  attention  must  therefore  be  paid 
to  the  bowels.  This  matter  is  too  large  to  deal  with  here,  and  a  suitable 
medical  text-book  should  be  referred  to  ;  it  suffices  to  say  that  the 
diet  should  be  light  and  should  contain  articles  promoting  peristalsis — 
such  as  ripe  fruits,  wholemeal  bread,  stewed  prunes,  baked  apples,  or  figs. 
A  laxative  should  be  taken  regularly  ;  the  best  are  pure  paraffin,  cascara, 
effer^^escing  sulphate  of  soda,  or  an  aperient  mineral  water.  A  useful 
plan  is  to  prescribe  a  dinner-pill  containing  nux  vomica,  belladonna,  and 
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This  operation  may  also  be  done  under  cocaine  anaesthesia,  but  it  is 
far  better  to  give  the  patient  a  general  anaesthetic,  as  the  opportunity 
should  be  taken  to  dilate  the  sphincter  and  examine  for  internal  piles, 
which,  if  present,  may  be  removed  at  the  same  time  {viile  infra). 

IftJie  external  pile  is  inflamed  and  thrombosed,  very  acute  ]>ain  may  be 
caused,  especially  when  it  is  large,  as  the  parts  are  so  tender  that  the 
patient  cannot  sit,  stand,  or  walk  in  comfort.  The  indication  is  to 
remove  the  clot  and  thus  relieve  the  tension  at  once,  and  this  may  be 
done  by  injecting  a  few  minims  of  a  5  per  cent,  solution  of  cocaine  into 
the  base  of  the  pile,  and  then  transfixing  it  with  a  sharp  curved  bistoury 
in  a  line  radiating  from  the  anus,  laying  it  freely  open  and  turning  out 
the  clot.  The  congestion  is  at  once  relieved  and  the  pain  disapp>ear5  in  a 
very  short  time,  while  there  is  no  bleeding,  as  the  vein  is  thrombosed. 
A  still  better  plan  is  to  put  the  patient  under  a  general  anaesthetic  and 
remove  the  whole  pile  and  clot  in  the  manner  recommended  above, 
bringing  the  edges  of  the  wound  together  with  a  suture.  There  is  no 
objection  to  doing  this,  even  when  there  is  considerable  inflanunation 
about  the  part.  This  method  has  the  advantage  over  mere  incision,  that 
it  gets  rid  of  the  skin-tags  that  must  otherwise  occur,  and  which,  in  the 
case  of  a  large  external  pile,  may  enclose  a  fairly  large  suppurating 
cavity,  which  takes  some  time  to  heal. 

The  after-treatment  is  very  simple.  A  pad  of  boric  lint  is  applied,  and 
is  removed  in  twenty-four  hours,  when  the  parts  are  washed  with  boric 
lotion,  after  which  dry  sterilised  gauze  is  applied  two  or  three  times  a  day. 

(b)  0!  internal  piles  and  of  the  mixed  form. — In  ordinary  uncomplicated 
cases  it  is  advisable  to  employ  operative  treatment  when  the  palliative 
measures  mentioned  above  do  not  relieve  the  symptoms. 

In  favour  of  operation  it  may  be  urged  that  the  length  of  time  that 
the  patient  is  laid  up  is  trivial  compared  with  the  time  lost  by  the  acute 
attacks  to  which  these  patients  are  subject,  and  which  necessitate  con- 
siderable periods  of  rest  for  their  treatment.    Again,  haemorrhoids  produce 
a  peculiar  mental  effect  upon  the  patient  and  may  give  rise  to  much 
irritability  of  temper  and  nervous  depression,  which  disappear  entirely 
after  operation,  so  that  the  mental  relie;^  alone  is  remarkable.     Finally, 
operation  is  practically  safe  and  almost  painless,  and  patients  are  thereby 
relieved  from  the  attacks  of  inflammation  and  strangulation — accidents 
which  are  not  only  painful,  but  dangerous.    We  therefore  advise  that 
operation  should  be  performed  in  all  cases  of  iodiopathic  piles  when  the 
patient  is  suffering  much  discomfort,  and  we  consider  that  operation  is 
imperative  when  he  is  losing  much  blood,  when  the  piles  come  down  as 
he  walks  about,  and  when  complications — especially  strangulation — are 
present. 

Opinions  differ  as  to  the  best  method  of  operation.  The  three  chief 
plans  are  :  complete  excision  of  the  pile-bearing  area,  removal  of  the  piles 
by  the  clamp  and  cautery,  and  hgature. 
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membrane  above  is  attached  as  soon  as  divided  to  the  free  margin  of 
the  skin  below  by  a  suitable  number  of  sutures.  The  complete  ring  of 
pile-bearing  mucous  membrane  is  thus  removed. 

'  Bleeding  vessels  throughout  the  operation  are  twisted  on  division. 
This  brief  description  comprises  the  several  stages  of  the  operation. 

'  It  is  better  to  commence  the  separation  of  the  mucous  membrane 
from  the  skin  at  the  lowest  point,  and  deal  with  the  two  sides  in  succession, 
before  completing  the  circle  above,  so  that  any  oozing  that  may  occur  shall 
be  below  the  work  as  it  proceeds.  The  incisions  must  be  made  through 
the  mucous  membrane,  and  not  through  the  skin.  It  is  very  important 
that  no  skin  should  be  sacrificed,  however  redundant  it  may  app>ear  to 
be,  as  the  little  tags  of  superfluous  skin  soon  contract,  and  eventually 
cause  no  further  inconvenience.  If  this  precaution  be  taken,  there  is  no 
fear  of  stricture. 

'  The  attachment  of  the  mucous  membrane  and  piles  to  the  sphincters 
is  so  sUght  that  I  either  employ  the  closed  scissors  as  a  raspatory,  or  use 
my  fingers  in  their  separation.    The  firmest  adhesions  are  always  found 
at  the  highest  and  lowest  points,  where  the  fibres  of  the  external  sphincter 
converge.    With  a  very  little  patience  the  whole  of  the  haemorrhoidal 
plexus  can  be  isolated  and  the  membrane  drawn  down,  leaving  the  external 
sphincter  almost  bare  and  cleanly  dissected.     Up  to  this  stage  of  the 
operation  there  is  practically  no  haemorrhage,  for,  as  is  well  known,  the 
arteries  which  supply  the  rectum  run  immediately  beneath  the  mucous 
lining,  and  not  in  the  loose  tissue  separating  it  from  the  sphincters.     These 
are,  however,  necessarily  cut  in  the  next  step,  which  consists  in  the  trans- 
verse division  of  the  mucous  membrane  just  above  the  piles.     To  prevent 
haemorrhage,  it  is  advisable  to  cut  through  the  bowel  by  degrees,  and 
twist  each  bleeding  vessel  as  it  is  divided.    After  securing  the  vessels, 
before  making  any  further  incision  in  the  bowel,  I  attach  the  free  edge 
of  the  piece  of  mucous  membrane  first  divided  to  the  corresponding 
portion  of  skin  at  the  verge  of  the  anus.    The  procedure  is  repeated  until 
the  entire  circumference  of  the  bowel  is  secured  to  the  skin.     By  this 
means  I  almost  invariably  secure  healing  by  first  intention.     For  the 
purpose  of  suturing  the  mucous  membrane  to  the  skin,  I  always  employ 
carbolised  silk,  and  I  never  take  out  the  stitches  as  I  find  they  come  away 
by  themselves  without  creating  the  needless  alarm  to  the  patient  which 
their  removal  generally  occasions.     Indeed,  after  the  operation,  there  is 
no  real  necessity  ever  to  look  at  or  touch  the  parts  again. 

*  Whilst  the  patient  is  still  on  the  table,  I  introduce  into  the  rectum 
a  suppository  containing  two  grains  of  extract  of  belladonna,  give  the 
external  parts  a  final  dust  with  iodoform,  and  place  over  all  a  strip  of 
oiled  lint,  which  is  retained  in  position  by  a  T-bandage. 

*  For  the  first  few  da^'s,  with  highly  neurotic  patients,  I  keep  a  bag 
of  ice  in  close  proximity  to  the  rectum,  and  I  generally  recommend  a  dose 
of  castor  oil  to  be  taken  on  an  empty  stomach  on  the  morning  of  the 
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It  is  most  important  to  take  adequate  measures  against  constipatiD 
which  is  a  prolific  cause  oi  bleeding. 

Haemorrhi^e  during  aa  operation  for  piles  rarely  causes  tronW 
provided  that  the  surgeon  has  fully  dilated  the  sphincter.  The  an 
irom  which  the  bleeding  comes  is  then  always  under  inspection, 
the  whole  pile-bearing  area  can  be  protruded  through  the  anus,  and  ti 
bleeding  point  can  either  be  picked  up  with  forceps  and  tied  or  be  touch 
with  a  pointed  cautery ;  more  rarely,  it  may  be  necessary  to  undem 
the  bleeding  point.  If  a  cautery  is  employed,  it  will  be  necessaij' 
protect  the  rest  of  the  circumference  of  the  bowel  by  means  of  a  lai] 
bivalve  speculum. 

Hxmorrhag:e  inunedtately  after  an  operation,  when  the  patin 

has    been    put    back    to  bed,  may  prove  very  serious    unless    it 

recognised   early,   for   very  free  bleeding  m 

take  place  into  the  bowel  without  any  extern 

sign,    and    the   rectum    may    be    enormonsl 

distended  with  clot  without  the  escape  of  ai 

blood  externally.     Indeed,   the  first  sjTiipto 

may  be  that  the  patient  faints  and  shows  t 

the  signs  of  severe  hsemorrhage  (see  Vol.  I. 

112).     One  advantage  of  leaving  a  tube  in  11 

rectum  after  the  operation  is  that   blood  Bm 

out  and  hiemorrhage  is  recognised   early.     . 

is  of  cardinal  importance  to  see  that  all  bleedii 

has  ceased  before  the  patient  is  sent  back  to  bo 

When   bleeding    occurs   shortly     after    tl 

operation,  tJie  treatment  must  be  prompt.     Tt 

patient  should  be  anasthetised,  the   sphinctei 

dilated,  and  all  clots  turned  out  of  the  rectun 

Fio.  LIS— Ti'BK  KN  chekisk.     lu  niost  cases  the  bleeding  can   be    arresle 

tepidwdlii^iyln'ufivwL'iht     without    niucli    disturbance    of   the    parts  b 

tube  anj  its  pell icojt.  introducing  a  speculum  into  the  rectum  an 

packing  gauze  outside  it  so  as  to  compress  th 

bleeding  point.    For  this  purpose  the  ordinary  /wtfi  en  chemise  for  pluggin 

lithotomy  wounds  (see  Fig.  195)  may  be  employed.    This  is  passed  wel 

up  through  the  amis,  and  gauze  is  thnist  up  in  the  interval  between  tb 

tube  and  its  surrounding  petticoat  so  as  to  stretch  the  sphincter  and  exer 

firm  pressure  against  the  bleeding  sjxjt.     The  tube  is  kept  in  by  ai 

ordinary  T-baiidage,  and,  after  the  bleeding  has  stopped,  it  is  withdraw! 

by  gradually  removing  the  j)acking — generally  at  the  end  of  twenty-foui 

hours.     If  the  patient  has  lost  much  blood,  continuous  subcutaneou! 

saline  infusion  (see  Vol.  I.  p.  112)  or  an  intravenous  infusion  of  the  sam* 

solution  may  be  necessary. 

Some  surgeons  piefcr  to  identify  and  secure  the  bleeding  point.  A: 
little  iiifiammalory  swelling  will  have  taken  place,  the  parts  may  b< 
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least,  lying  upon  one  side  with  the  buttocks  slightly  raised  ujx)!!  a  pillow 
so  as  to  prevent  the  mass  coming  down  again.  The  bowels  should 
be  confined  for  a  day  or  two. 

Should  this  manipulation  fail  to  reduce  the  piles  permanently,  the 
best  plan  is  to  apply  repeated  hot  fomentations,  which  in  this  particular 
region  can  be  done  by  wringing  a  soft  sponge  out  of  water  as  hot  as 
it  can  be  borne,  applying  it  to  the  anus,  covering  it  over  wth  a  large 
mass  of  cotton-wool  and  a  T-bandage,  and  renewing  it  frequently.  This 
method  is  particularly  good  for  cases  in  which  there  is  a  large  inflamed 
irreducible  mass  of  mixed  internal  and  external  piles,  and  in  which 
any  attempt  at  reduction  gives  rise  to  great  pain  and  causes  increased 
inflammation  from  the  spasmodic  contraction  of  the  sphincter.  Unless 
this  treatment  rapidly  relieves  the  swelling,  operation  should  be  urged 
— even  in  the  face  of  considerable  contra-indications — as  the  risk  is 
much  less  than  that  of  allowing  the  piles  to  become  gangrenous,  as  they 
probably  will. 

The  treatment  of  gangrenous  piles  is  identical  with  that  of  the  inflamed 
irreducible  variety  just  mentioned,  and  consists  in  their  inunediate 
removal,  or  in  the  application  of  hot  fomentations  if  operation  is  refused 
or  thought  inadvisable  ;  morphine  will  be  required  to  allay  the  p>ain. 
The  treatment  of  isolated  thrombosed  piles  is  dealt  with  on  p.  568. 
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by  the  fact  that  there  is  no  sulcus  around  the  protruded  portion  in  tmc 
{)rolapse  ;  the  latter  starts  directly  from  the  anal  orifice,  "whereas  in  an 
intussusception  the  prolapsed  portion  comes  down  through  the  anal  ring, 
and  a  finger  can  be  passed  between  the  intussusception  and  the  anal 
mucous  membrane  well  up  into  the  bowel. 

If  the  condition  remain  untreated  it  gives  rise  to  {permanent  loss  of 
control  from  over-stretching  of  the  sphincters.  The  protrusion  becomes 
thickened  and  ulcerated,  and  may  become  irreducible  and  even  gangrenous. 

TREATMENT. — The  chief  aims  are  to  remove  the  cause,  to 
reduce  the  prolapsed  portion  to  prevent  protrusion  in  the  intervals 
between  the  actions  of  the  bowels,  to  diminish  straining  at  stool, 
and  to  improve  the  local  muscular  jtone.  It  is  only  \irhen  these  aims 
are  unsuccessful  that  operative  treatment  is  called  for. 

(a)  In  infancy. — In  the  first   place  any  condition    giving   rise  to 
straining  during  defaecation  or  micturition  must  be  remedied.     Worms, 
polypi,  haemorrhoids,  or  stone  in  the  bladder  should  be  removed  ;  phimosis 
or  constipation  should  be  treated  appropriately,  and  the  general  health 
should  be  attended  to.     In  addition,  the  prolapse  should   always  be 
reduced  immediately  after  defaecation,  and  measures  must  be  taken  to 
keep  it  up  in  the  interval.     The  prolapsed  portion  should  be  reduced  by 
gently  squeezing  and  pressing  it  backwards  in  the  bath  or  after  the  parts 
have  been  washed  with  warm  water  and  a  soft  sponge,  and  lubricated  with 
oil.     Recurrence  of  the  protrusion  may  often  be  prevented  by  fastening 
the  buttocks  firmly  together  with  a  broad  piece  of  strapping    {>assing 
across  them  from   one  great    trochanter  to  the  other.     Children  wth 
prolapse  should  evacuate  the  bowels  while  lying  either  upon  the  back 
or  upon  one  side,  as  straining  is  thus  diminished.     Every  effort  should 
be  made  to  improve  the  general  health  ;    simple  tonic,  hygienic  and 
dietetic  treatment  in  conjunction  with  the  local  treatment  described 
will  cure  most  cases.  • 

(b)  In  young  adults. — ^The  condition  is  rare  in  young  adults,  and 
is  usually  the  result  of  stricture  of  the  urethra,  piles,  or  polypi.  When 
these  are  treated,  the  protrusion  will  usually  disappear,  but  the  cure  may 
be  facilitated  by  the  administration  of  tonics  and  the  local  application 
of  the  faradaic  current,  one  pole  being  placed  over  the  lower  lumbar 
spine,  whilst  the  other  is  introduced  into  the  anus. 

(c)  In  old  age. — In  elderly  subjects  there  may  be  not  only  local 
causes  which  are  difhcult  to  treat,  but  also  a  feeble  condition  of  the  patient 
and  a  loss  of  tone  in  the*  muscles.  In  addition,  there  is  often  some 
recurring  affection,  such  as  clironic  bronchitis,  which  tends  to  reproduce 
the  condition.  In  such  cases  some  form  of  operation  must  alwa}^  be 
employed.  The  following  are  the  methods  that  have  given  the  best 
results  in  our  hands  : — 

Linear  canterisation  of  the  prolapse. — ^This  method  is  only  of  use 
when   the    mucous  membrane   alone    protrudes,    and   should  not  be 
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bowel  down  as  far  as  it  will  come.  The  suture  material  should 
be  stout  catgut  or  silkworm-gut ;  the  ends  of  the*  sutures  should  be 
left  long  so  that  they  may  be  identified  and  removed  subsequently.  We 
have  treated  several  cases  in  this  way  with  success,  and  complete  control 
over  the  bowel  has  been  regained.  At  the  same  time  the  operation  is 
severe  and  should  only  be  employed  for  bad  cases  in  which  a  considerable 
amount  of  the  entire  wall  of  the  bowel  is  protruded. 

Colopezy. — ^Attempts  to  shorten  the  prolapsed  portion  by  suturing 
the  bowel  to  the  abdominal  wall  have  often  been  made.  Unless  the 
operation  is  done  very  carefully  and  very  thoroughly  the  union  is  apt 
to  stretch  and  the  prolapse  to  recur.  Further,  the  operation  does  not 
affect  the  portion  of  the  prolapse  that  is  caused  by  the  sliding  of  the 
mucous  membrane  over  the  submucous  tissue,  so  that,  in  order  to  make 
the  operation  complete,  removal  of  the  prolapsed  portion  of  the  mucous 
membrane  must  also  be  carried  out  if  it  is  not  reduced  by  pulling  up 
the  rectal  wall. 

The  operation  consists  in  opening  the  abdominal  cavity  just  above 
the  left  groin,  seizing  the  lower  part  of  the  pelvic  colon  and  pulling  it 
up  as  far  as  it  will  go  so  as  to  exert  traction  upon  the  rectum. 
The  parietal  peritoneum  is  then  divided  in  the  iliac  fossa,  the  edges 
separated,  and  the  bowel  laid  down  over  the  raw  place ;  the  peritoneum 
is  then  stitched  to  it  on  each  side.  The  suturing  must  be  very  carefully 
carried  out  over  as  extensive  an  area  as  possible.  It  is  important  not  to 
interfere  either  with  the  lumen  of  the  bowel  or  with  its  blood-supply.  The 
abdomen  is  then  closed  in  the  usual  manner,  and  the  after-treatment  is 
the  same  as  after  an  ordinary  laparotomy.  Any  protrusion  of  mucous 
membrane  that  occurs  subsequently  must  be  dealt  with  separately,  the 
best  plan  being  to  remove  it,  as  in  Whitehead's  operation  for  piles 
(see  p.  569). 


CHAPTER  XLIL 

NEW   GROWTHS   OF  THE   RECTUM. 

POLYPUS. 

Polypi  are  generally  met  with  in  children,  in  the  lower  two  inches  of 
the  bowel,  although  they  occasionally  occur  higher  up ;  the  majority  are 
adenomata,  and  are  pedunculated,  owing  to  the  traction  they  exert  during 
defaecation.  Myomata,  fibromata,  and  lipomata  occur,  but  they  are 
very  rare  ;  warty  villous  tumours  and  cysts  have  also  been  met  with. 
A  diffuse  polypoid  condition  of  the  mucous  membrane  may  also  affect 
the  whole  of  the  large  bowel  from  the  anus  to  the  ileo-caecal  valve. 

The  diagnosis  is  easy  when  the  tumour  is  situated  near  the  anus ;  there 
is  tenesmus,  accompanied  by  the  passage  of  mucus  and  blood,  and  the 
tumour  may  protrude  through  the  anus  during  defaecation  when  the 
pedicle  is  long  ;  it  presents  a  bright  red  and  fleshy  character,  and  bleeds 
at  the  slightest  touch.  The  tumour  generally  recedes  spontaneously 
after  defaecation  ;  sometimes,  however,  the  pedicle  is  so  long  that  the 
growth  remains  outside  and  becomes  deeply  congested.  When  the 
polypus  is  situated  high  up  in  the  bowel  the  only  symptom  may  be 
bleeding,  but  a  true  intussusception  of  the  bowel  may  occur,  the 
polypus  forr^ing  its  apex. 

WTien  the  polypus  is  low  down,  the  surgeon  will  feel  it  with  the  finger 
in  the  rectum,  and  can  make  out  the  presence  of  a  pedicle  attached 
to  the  wall  of  the  bowel  above  the  pile-bearing  area ;  there  should, 
therefore,  be  no  difficulty  in  diagnosing  it  from  haemorrhoids.  WTien, 
how'ever,  the  polypus  is  situated  high  up,  sigmoidoscopic  examination 
will  be  necessary  before  the  diagnosis  can  be  made. 

TREATMENT. — ^The  patient  should  be  anaesthetised,  the  anus 
dilated,  and  the  tumour  seized  and  pulled  down  with  pile  forceps  ;  it  should 
also  be  noted  whether  one  or  more  tumours  are  present.     The  pedicle 

must  then  be  ligatured,  and  it  is  important  to  avoid  any  possibility  of 
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the  inguinal  chain  is  only  affected  in  cancer  involving  the  anus. 
Secondary  deposits  eventually  occur  in  the  liver,  and  this  is  a  common 
cause  of  the  death  of  the  patient.  Secondary  growths  usually  increase 
more  slowly  than  the  primary  one,  especially  when  the  latter  is  of  the 
fungating  variety. 

The  symptoms  depend  greatly  on  the  nature  and   progress  of  the 
disease.     In  the  constricting  form  the  earliest  symptoms  may  be  those 
of  obstruction,  but  the  fungating  form  will  usually  be  diagnosed  long 
before  any  S5anptoms  of  obstruction  arise.     In  the    latter   cases  the 
earliest  s)nnptom  is  a  feeling  of  discomfort  about  the  rectum,  accompanied 
by  a  desire  to  go  to  the  closet — especially  in  the  morning,  but  when  the 
patient  goes  to  stool,  only  a  little  mucus  mixed  with  blood  and  debris 
is  passed,  and  he  experiences  the  sensation  that  the  bowels  have  been 
insufficiently  relieved  and   feels  that   a  second  attempt   is   necessar>'. 
The  trouble  is,  however,  often  so  slight  that  the  patient  takes  little  notice 
of  it,  thinking  that  he  is  merely  suffering  from  some  chronic  diarrhoea 
or  mucous  colitis.     In  other  cases  there  is  alternate  diarrhoea  and  con- 
stipation, and  generally  there  are  dyspeptic  symptoms.     One  of  the 
earliest  characteristic  symptoms  is  that  the  patient,  although  quite  com- 
fortable in  bed,  finds  a  mucous  or  foul  discharge  escaping  from  the  anus 
directly  he  gets  up  in  the  morning.     After  emptying  the  rectum  he 
remains  fairly  comfortable  for  a  considerable  time,  but  often  has  to  seek 
relief  more  than  once  during  the  day  on  account  of  this  spurious  diarrhoea. 
When  the  growth  is  situated  low  down,  the  sphincters  become  relaxed, 
and   there   may   be   absence   of  complete   control   over   the  motions, 
accompanied  by  a  continuous  mucous  discharge  from  the  anus,  which 
is  sometimes  acrid  and   may   lead  to   excoriation  of  the    skin ;   this 
discharge  is  often  blood-stained,  but  profuse  bleeding  is  rare. 

Severe  pain  is  usually  a  late  symptom,  but  when  the  disease  extends 
beyond  the  wall  of  the  bowel,  the  nerves  in  the  hollow  of  the  sacrum  may 
become  involved,  and  the  patient  then  suffers  from  constant  dull  aching 
in  the  buttocks  and  thighs,  which  becomes  excruciating  as  the  nerves 
become  more  severely  compressed. 

Digital  examination  of  the  rectum  may  reveal  nothing  unless  the 
growth  is  within  reach  ;  when  it  is,  the  surgeon  feels  either  a  fungating 
mass  confined  to  one  segment  of  the  bowel  with  healthy  mucous  membrane 
elsewhere,  or  an  annular  narrowing  of  the  gut,  presenting  a  more  or  less 
central  ragged  opening  closely  resembling  a  split  cervix  uteri.  The 
edges  are  indurated,  and  the  opening  itself  is  firm,  and  in  many  cases  the 
finger  cannot  be  passed  through  it.  When  the  stricture  is  high  up,  the 
condition  known  as  '  ballooning  '  of  the  rectum  may  be  present,  accom- 
panied by  a  patulous  condition  of  the  anus.  It  is  in  these  cases  that  an 
examination  with  the  sigmoidoscope  is  most  valuable  ;  this  should  never 
be  omitted  in  any  case  of  suspected  colitis  that  does  not  improve 
rapidly  under  treatment.    True  piles  may  also  occur,  and  should  not  be 
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this  statement  is  that  possibly  the  peritoneal  surface  may  be  involved 
while  the  growth  is  still  freely  movable.  In  most  cases,  however,  if  the  bo^'el 
is  mobile  we  may  fairly  assume  that  removal  is  possible  so  fax  as  the 
primary  growth  is  concerned.  On  the  other  hand,  if  the  bowel  is  iminobile, 
or  even  slightly  tethered  to  surrounding  parts,  it  implies  that  the  growth 
has  passed  beyond  the  bowel  wall  and  is  infiltrating  surrounding  structures, 
and  that  the  chances  of  freedom  from  local  recurrence  after  excision  are 
small.     If  it  is  adherent  to  the  hollow  of  the  sacrum,  and  particularly  if 
symptoms  are  present  which  indicate  involvement  of  the  sacral  nerves, 
the  chances  of  obtaining  a  radical  cure  are  very  remote.     When  the 
growth  has  only  passed  beyond  the  limits  of  the  rectum  in  front  and  has 
begun  to  involve  the  prostate,  it  is  no  doubt  possible  to  remove  it  along 
with  a  portion  of  that  organ,  but  it  must  be  admitted  that   the  chances 
of  a  radical  cure  are  very  slight,  and  under  these  circumstances  an  attempt 
at  a  radical  operation  is  only  justifiable  in  a  vigorous  patient  who  urgently 
desires  a  chance  of  life  and  declines  palliative  treatment. 

Involvement  of  the  glands  is  not  necessarily  a  bar  to  successful  removal 
of  the  disease.  By  using  the  combined  abdominal  and  perineal  or  sacral 
methods  an  exact  operation  can  be  performed,  and  the  glandular  area  that 
drains  the  affected  part  of  the  bowel  may  be  taken  away.  The  glands 
are  rarely  so  extensively  involved  as  to  constitute  a  contra-indication 
to  a  radical  operation  if  it  is  otherwise  desirable. 

Involvement  of  tJie  peritoneal  coat,  though  a  very  serious  condition, 
does  not  necessarily  bar  operation  if  it  is  slight  in  extent  and  if  there 
is  no  evidence  of  infection  of  the  adjacent  parts.  If,  however,  there  is 
any  tendency  to  dissemination,  radical  operation  is  out  of  the  question. 

Symptoms  pointing  to  the  involvement  of  other  organs,  more  particularly 
the  liver,  are  also  against  radical  operation.     This  is,  however,  not  tht 
universal  opinion,  as   some   surgeons  prefer   excision  to   colostomy— 
even  when  the  liver  is  known  to  be  affected — on  the  ground  that  the 
secondary  lesions  grow  more  slowly  than  those  in  the  rectum,  and  that 
therefore  the  patient  may  have  his  life  considerably  prolonged  if  the  local 
spread  of  the  disease  is  cut  short  by  excision.     There  is  no  doubt  that 
a  growing  cancer  in  the  pelvis  is  a  source  of  increasing  trouble  to  the 
patient  and  may  cause  a  vast  deal  of  misery  before  secondary  deposits 
in  the  liver  or  elsewhere  lead  to  death,  and  therefore  there  is   some 
justification  for  the  foregoing  view.     In  our  opinion,  however,  it  is  well 
to   regard    secondary   deposits   in  the  liver  or  elsewhere  as  a  strong 
contra-indication   to  radical  operation,  except  under  very  exceptional 
circumstances  ;  radical  operation  should  never  be  done  in  young  subjects 
under  these  circumstances. 

The  presence  or  absence  of  ohstrnciive  symptoms  has  also  to  be  taken 
into  consideration.  A  patient  suffering  from  intestinal  obstruction  is 
clearly  not  in  a  suitable  condition  for  a  radical  operation,  although  the 
local  conditions  may  be  othen\'ise  quite  favourable.     The  obstruction 
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tenesmus  or  loss  of  power  over  the  sphincter,  accompanied  by  cons 
discharge  from  the  rectum,  the  operation  will  ameliorate  the  condi 
and  should  certainly  be  advised.  Another  condition  calling  for  colost 
is  obstruction,  either  actual  or  impending.  This  subject  has  aire 
been  dealt  with  (see  p.  371).  After  a  properly  performed  colostomy 
health  of  the  patient  improves  rapidly  as  a  result  of  the  unhind 
evacuation  of  the  bowels,  and  if  an  abdominal  exploration,  made  ai 
time  the  colostomy  is  done,  shows  that  excision  is  feasible,  it  may  sti] 
possible  to  perform  it  at  a  later  period  when  the  patient's  health 
improved.  A  colostomy  should  therefore  always  be  done  when  t 
are  signs  of  imi:)ending  obstruction  and  also  as  a  preliminary'  to 
extensive  excision  where  the  radical  operation  is  inadvisable  for 
time  being. 

On  the  otlier  hand,  as  long  as  a  patient  suffering  from  manifc 
inoperable  cancer  of  the  rectum  remains  comfortable  without  colostc 
it  is  very  much  better  that  he  should  continue  as  he  is  ;  he  should 
kept  under  observation,  so  that,  if  at  any  time  it  is  found  that 
colon  is  not  being  properly  emptied  or  that  obstruction  is  impend 
colostomy  may  be  done  without  delay.  The  patient's  comfort 
materially  interfered  with  after  colostomy,  and  sensitive  j)ersons  ma^ 
intensely  upset  by  it.  and,  therefore,  if  this  condition  is  brought  al 
by  operation  without  any  tangible  benefit  to  show  in  exchange  for  it, 
oi)eration  is  Hkely  to  become  discredited.  We  do  not  lay  any  stres 
the  view  that  a  colostomy  will  lessen  the  rapidity  of  the  local  gro^ 

Palliative  treatment.— Shoukl  the  patient  refuse  an  operation 
should  excision  be  deemed  inadvisable  and  the  time  inopport 
for  a  colostomy,  ixiniati\'e  measures  must  be  adopted.  The  < 
must  be  regulated  so  that  the  food  shall  reach  the  large  intes: 
as  comj)letf.ly  digested  as  possible.  There  is  no  more  fruitful  caus< 
obstruction  in  these  cases  than  the  lodgment  of  hard,  indigestible  ma* 
above  the  gr(n\  th.  Suitable  laxatives  must  be  employed,  and  a  g< 
j)lan  is  to  gi\'e  the  ])atient  a  grain  or  two  of  extract  of  cascara  ev 
night  in  a  pill,  and  to  follow  this  up  with  a  dose  of  an  aperient  mine 
water  in  the  morning,  so  as  to  obtain  a  fluid  evacuation  daily.  This  \ 
often  relieve  the  distressing  tenesmus.  Should  there  be  much  pa 
opium,  morphine,  or  heroin  must  be  given  either  by  the  mouth  or  a: 
subcutaneous  injection  rather  than  by  the  bowel,  as  it  is  doubtful  whetl 
the  rectal  mucous  membrane  retains  its  normal  absorbing  power.  Wh 
there  is  offensive  discharge  from  the  growth,  irrigation  with  weak  sanifc 
permanganate  of  potash,  or  l)oro-glyceride  solutions  are  useful.  Wh 
there  is  much  oozing  of  blood  from  the  growth,  rectal  injections  of  ha 
an  ounce  of  tincture  of  hamamelis  with  an  equal  quantity  of  water  m; 
be  tried.  The  general  health  must  be  attended  to  and  the  patient  shou 
be  encouraged  to  interest  himself  in  his  ordinary  pursuits  as  much  as  1 
can  without  exhausting  himself. 
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abdominal  incision  will  be  also  of  value  by  enabling   the   surgeon  to 
decide  whether  excision  is  possible  or  not. 

Before  proceeding  to  excision,  the  colon  must  be  emptied  as  thoroughly 
as  possible  by  the  administration  of  laxatives — particularly  salines,  and 
frequent  enemata.  It  is  well  to  wash  out  the  rectum  twice  daily  with 
sanitas  or  some  other  non-irritating  antiseptic  solution  for  a  few  daj's 
before  the  operation,  but  it  is  a  mistake  to  imagine  that  anything  like 
true  disinfection  of  the  bowel  can  be  obtained  in  this  way.  In  all  cases 
in  which  the  lower  end  of  the  bowel  is  to  be  removed,  the  anus  should 
be  tightly  closed  by  stout  silk  sutures  at  the  beginning  of  the  operation. 

While  shock  is  not  a  very  marked  feature  of  these  operations,  except 
in  the  intra-abdominal  forms,  it  is  important  to  employ  all  the  ordinary 
safeguards  against  it  (see  Vol.  I.  p.  ii8).  The  subsequent  steps  of  the 
operation  vary  according  to  the  route  adopted. 

1.  Excision  by  the  perineal  ronte. — This  was  the  method  always 
employed  until  the  introduction  of  Kraske's  operation,  but  it  is  now 
seldom  used,  except  in  certain  special  cases,  owing  to  the  diflBculty 
of  removing  the  affected  glands  and  a  sufficient  length  of  the  bowel 
In  some  cases,  in  which  the  growth  is  within  two  inches  of  the  anus, 
however,  the  method  may  be  employed. 

When  the  growth  involves  the  anal  margin  the  original  method  may  be 
employed  ;  the  parts  are  shaved  and  disinfected  as  thoroughly  as  possible, 
and,  after  the  anus  has  been  sewn  up,  an  incision  is  made  around  it  so 
as  to  enclose  it  in  a  wide  ellipse.    It  is  then  cleared  and  removed,  together 
with  the  sphincters  and  as  much  of  the  bowel  as  necessary,  by  deepening 
the  incision  into  the  ischio-rectal  fossa  on  each  side.     Bleeding  vessels 
are  caught  as  they  are  divided,  and,  when  the  bowel  has  been  dissected 
free  of  its  surroundings  well  above  the  limits  of  the  growth,  it  is  cut  across 
transversely  and  left  at  the  bottom  of  the  wound,  which  heals  by  granula- 
tion.   The  peritoneum  is  not  opened.   The  inguinal  glands  on  both  sides 
should  be  removed,  either  at  the  same  operation  or  at  another  one  ten 
days  later.    The  wound  is  lightly  stuffed,  and,  after  it  has  granulated 
well,  bougies  must  be  passed  at  regular  intervals  in  order  to   prevent 

stricture. 

When  the  growth  is  situated  inside  the  anal  canal  a  more  extensive 
operation  will  be  necessary  as  the  bowel  must  be  divided  several  inches 
above  the  upper  limits  of  the  growth.  For  this  purpose  the  following 
method  may  be  employed : — 

The  patient  is  placed  in  the  lithotomy  position,  the  anus  closed  by 
sutures,  and  a  median  incision  made  from  the  tip  of  the  coccyx  to  the 
mid-point  of  the  perineum,  diverging  on  each  side  so  as  to  enclose  the 
anus  in  an  elliptical  incision.  The  incision  from  the  anus  to  the  coccyx 
should  be  carried  deeply  into  the  hollow  of  the  sacrum  ;  a  large  sponge 
thrust  into  it  will  check  haemorrhage.  The  limits  of  the  rectum  are  now 
defined  and  the  surrounding  structures  are  separated  from  the  gut,  care 
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of  the  sphincter  has  been  retained  it  is  of  course  important  to  do  this. 
If,  however,  the  sphincter  has  been  entirely  removed — as  will  practically 
always  be  the  case  in  the  operations  for  cancer  at  the  lower  part  of  the 
rectum — there  is  no  necessity  for  making  the  opening  so  far  forward,  and, 
as  a  matter  of  fact,  the  patient  will  be  able  to  keep  himself  cleaner  and 
manage  himself  better  if  the  opening  is  somewhat  farther  back.   When  the 
opening  is  in  the  normal  position,  the  buttocks  prevent  the  application  of 
any  apparatus — or,  indeed,  of  efficient  pads — and,  in  the  female  especially, 
the  parts  are  always  soiled  with  faeces.     If,  however,  the  opening  is  made 
in  the  coccygeal  region  it  is  more  accessible,  and  pads  can  be  efficiently 
employed  and  the  perineum  kept  clean.     In  this  operation  the  opening 
is  not  so  far  back  as  in  Kraske's  operation  and  the  patient  can  generally 
manage  it  himself.    The  opening    in  this  region    has  the   additional 
advantage  that  more  of  the  bowel  can  be  removed — a  point  of  great 
importance  in  all  operations  for  mahgnant  disease. 

When  the  new  anal  opening  is  to  be  at  the  posterior  part  of  the  wound 
the  anterior  part  of  the  latter  is  closed  with  silkworm-gut  sutures.  When 
there  has  been  no  soiling  of  the  wound,  drainage  is  unnecessary,  and 
it  is  a  great  advantage  if  it  can  be  avoided,  as  any  opening  left  may 
allow  entrance  of  faeces  when  the  bowel  begins  to  act,  and  this  may 
give  rise  to  suppuration  in  the  deeper  parts  of  the  wound.  If,  however, 
there  is  reason  to  suspect  that  the  wound  has  become  soiled — e.g.  from 
accidental  puncture  or  tearing  of  the  bowel — a  drainage  tube  must  be 
inserted  and  brought  out  as  far  as  possible  from  the  new  anal  opening.  If 
no  sign  of  sepsis  appears,  this  tube  may  be  left  out  after  three  days  and 
the  opening  closed  by  a  stitch  inserted  at  the  time  of  the  operation. 

The  final  stage  of  the  operation  is  the  formation  of  the  new  anal 
opening.  Before  inserting  any  stitches  it  is  well  to  give  the  bowel  a  half 
or  three-quarter  twist  around  its  own  long  axis,  as  recommended  by 
Gersuny ;  this  renders  the  escape  of  the  faeces  somewhat  more  difficult 
and  thus  helps  to  prevent  constant  discharge  from  the  anal  opening.  The 
wall  of  the  bowel  is  now  attached  to  the  margin  of  the  opening  in 
the  skin  by  silkworm-gut  sutures  which  pick  up  the  serous  (if  present) 
and  muscular  coats  of  the  bowel,  but  do  not  perforate  the  mucous 
membrane. 

This  procedure  leaves  a  large  portion  of  the  rectum  (including  the 
diseased  tissues)  hanging  out  of  the  closed  wound ;  so  far,  there  has  been 
no  escape  of  the  intestinal  contents  and  no  soihng  of  the  wound. 
The  problem  remaining  is  to  remove  the  diseased  portion  and  at  the 
same  time  to  prevent  soiling  of  the  wound  with  faeces  for  as  long  a  j)eriod 
as  possible.  This  may  be  done  in  two  ways.  In  one  a  silk  ligature  is 
apphed  around  the  bowel  about  an  inch  below  the  attachment  to  the 
skin  and  drawn  tightly  so  as  to  constrict  the  bowel  completely.  The 
wound  is  now  protected  with  gauze  and  the  bowel  cut  across  about  half 
an  inch  below  the  ligature.     The  exposed  mucous  membrane  is  rubbed 
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operation,  and  the  usual  measures  are  taken  against  shock  (see  Vol.  I. 
p,  ii8).    The  bowels  should  be  kept  confined  as  long  as  possible  by  the 
use  of  opium — preferably  in  the  form  of  laudanum — so  that  the  healing 
of  the  wound  may  be  fairly  advanced  when  the  first  action  occurs.     Befcwe 
this  happens,  all  deep  stitches  should  be  removed  so  as  to  avoid  infection 
along  the  stitch  tracks  ;  if  no  septic  infection  has  occurred,  the  drainage 
tube  should  also  be  removed.    After  the  bowels  have  acted,  the  dressings 
must  be  changed  frequently,  any  faecal  matter  being  washed  away  by  an 
irrigator.    Should  primary  union  occur,  the  patient  will  be  well  in  three 
or  four  wxeks  ;  if  any  large  amount  of  the  wound  has  to  heal  by  granula- 
tion six  weeks  or  more  may  elapse  before  he  can  get  about.     When  he 
begins  to  get  up  he  should  wear  a  pad  fastened  on  with  a  T-bandage. 
but  when  the   parts  are    quite    sound    he  may  be   provided   with  a 
suitable  apparatus.     After  an  operation  done  in  this  manner  the  patient 
is  usually  comfortable  if  the  bowels  are  not  relaxed.     An  hour  or  so  each 
morning  must  be    devoted    to  ensuring    a   complete    evacuation   and 
thorough  cleansing  of  the  parts,  and  the  patient  may  then  go  through 
the  rest  of  the  day  without  inconvenience ;    after  the  lapse  of  a  con- 
siderable period  he  may  even  regain  a  certain  amount  of  control,  as  the 
circular  fibres  of  the  bowel  may  assume  a  certain  amount  of  sphincteric 
action. 

2.  Excision  by  the  sacral  route.  —  When  the  disease  is  situated  high 
up  the  rectum,  it  cannot  be  removed  satisfactorily  by  the  operations 
already  described,  and  for  these  cases  Kraske  introduced  the  method 
of  removing  portions  of  the  lower  end  of  the  sacrum  in  order  to  get 
better  access  to  the  parts.  Various  modifications  of  his  original  operation 
have  been  introduced,  but  in  all  of  them  the  removal  of  the  sacrum  does 
not  go  higher  than  the  third  sacral  foramina  so  as  not  to  injure  impor- 
tant nerves,  especially  those  which  supply  the  bladder.  The  great  dis- 
advantage of  Kraske's  operation  is  that  the  glands  are  often  imperfectly 
removed,  and  also  a  sufficient  length  of  bowel  cannot  be  taken  away  when 
the  disease  is  high  up.  The  result  is  that  permanent  recovery  only  takes 
place  in  a  comparatively  small  number  of  cases.  Another  disadvantage 
is  that  the  opening  in  the  sacral  region  is  difficult  to  manage  unless  the 
patient  has  some  one  to  attend  upon  him. 

This  operation  was  at  one  time  largely  employed,  but  is  now  being 
replaced  by  the  combined  abdominal  and  perineal  operation,  by  which  the 
disease  can  be  more  thoroughly  removed  and  the  chances  of  permanent 
recovery  proportionately  increased  ;  in  addition,  the  situation  of  the 
new  anus  is  more  convenient.  The  mortality  is,  however,  still  con- 
siderably greater  than  that  after  Kraske's  operation. 

Kraske's  operation  is  performed  as  follows : — 

The  patient  is  turned  over  almost  on  to  the  face  with  the  left  side 
of  the  pelvis  a  little  elevated.     A  good  plan  is  to  place  a  large  sand-bag       j 
over  one  end  of  the  table  and  then  to  turn  the  patient  over  on  his  face      \ 
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The  rectum  is  now  cleared  up  to  the  reflection  of  the  peritoneum,  along 
with  all  the  fat  and  glands  in  the  hollow  of  the  sacrum,  the  peritoneal 
cavity  is  opened  and  the  pelvic  colon  exposed.  This  is  pulled  down,  the 
peritoneum  being  divided  on  each  side  as  far  as  may  be  necessary,  and 
the  fat  and  tissues  in  the  hollow  of  the  sacrum  brought  downi  with  it. 
The  lateral  vessels  are  clamped  and  tied  as  they  are  met  'with  until  the 
rectum  has  been  cleared  for  a  sufficient  distance  above  the  disease. 
The  entire  rectum  with  the  tumour  is  now  loose,  except  at  the  anus 
which  has  been  left  intact  up  to  this  point.  If  there  is  not  sufficient 
length  of  bowel  above  the  proposed  point  of  division  to  reach  to  the 
anus  without  tension,  the  lower  end  of  the  bowel  is  dissected  out  in 
the  manner  described  on  p.  597,  and  thus  the  whole  of  the  rectum,  Mrith  the 
tumour  and  glands,  hangs  out  of  the  posterior  part  of  the  wound.  The 
anus  is  made  just  below  the  lower  part  of  the  sacrum  in  the  manner 
described  in  connection  with  the  perineal  operation  (see  p.  600). 

OccasionaUy  it  will  be  possible  to  leave  the  sphincter  ani  intact  and 
make  the  anus  in  the  normal  position ;  but  when  the  disease  is  high  up  it 
will  be  impossible  to  do  this  without  dividing  the  bowel  too  near  the 
growth ;   the  same  remarks  apply  to  removal  of  the  growth  and  end- 
to-end  union  of  the  divided  ends  of  the  bowel.    In  some  cases,  however, 
it  may  be  possible  to  bring  the  bowel  above  the  point  of  division  down 
to  the  anal  opening,  and  then  the  following  procedure  may  be  adopted. 
The  sutures  closing  the  anus  are  removed,  and  an  incision  is  carried 
through  the  muco-cutaneous  margin,  as  in  Whitehead's  operation  (see 
p.  569),  and  the  mucous  membrane  and  submucous  tissues  are  dissected 
up  as  far  as  the  upper  limit  of  the  internal  sphincter,  where  the  wall 
of  the  rectum  is  tied  with  a  silk  ligature  and  cut  across  below  it,  and 
the  mucous  membrane,  which  has  been  dissected  up,  is  removed.     The 
rectum  is  now  pulled  down  until  the  proposed  line  of  section  above  the 
growth  is  just  below  the  level  of  the  anus.    The  portion  of  the  bowel 
containing  the  growth  is  then  cut  away  and  the  divided  edge  of  the 
upper  end  is  sutured  to  the  anal  margin.   An  excellent  plan  for  pulling 
down  the  bowel  is  practised  by  \V.  J.  Mayo  (Annals  of  Surgery,  Aug. 
1912),  who  ties  a  tube  into  the  divided  upper  end  of  the  bowel,  passes 
this  through  the  anus  (previously  denuded  of  mucous  membrane),  and 
is  thus  enabled  to  pull  down  the  upper  end  of  the  bowel  to  the  anus, 
where  it  is  stitclied  in  place.    The  rest  of  the  wound   is  stitched  up, 
a  drainage  tube  being  inserted  at  the  posterior  end,  and  the  further 
treatment  is  similar  to  that  for  the  perineal  operation. 

In  this  mctliod  the  lower  end  of  the  rectum  is  not  only  joined  to  the 
skin  in  the  normal  situation  of  the  anus,  but  its  end  is  embraced  by  the 
internal  spliincter,  so  that  some  recovery  of  control  may  be  looked  for  in 
suitable  cases.  The  recovery  of  control  is  hardly  complete,  of  course, 
because  the  nerve-supply  of  the  sphincter — especially  on  the  left  side — is 
apt  to  be  interfered  with  during  the  operation,  but  if  a  half  twist  is  given 
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part  of  the  rectum  are  removed  as  described  in  connection  \%ith  the 
perineal  operation  (seep.  600).  This  perineal  incision  is  then  sutured, 
a  drainage  tube  being  inserted  at  its  posterior  end,  and  the  patient  is 
replaced  in  the  Trendelenburg  position.  The  surgeon  changes  his  gloves 
and  sews  up  the  peritoneum  in  the  pelvis,  and  either  closes  the  wound 
in  the  abdominal  wall  completely,  forming  the  artificial  anus  laterally 
(see  p.  379),  or  closes  the  wound  partially,  and  forms  the  colostomy 
opening  at  its  upper  end. 

In  a  few  cases,  in  which  the  disease  is  situated  fairly  low  down,  it  may 
be  possible  to  leave  the  anal  canal  and  bring  the  upper  part  of  the  pehnc 
colon  down  through  it  (see  p.  604),  and  thus  avoid  a  colostomy.  To 
allow  of  this  it  may  be  necessary  to  divide  the  inferior  mesenteric  arter\' 
below  the  origin  of  the  colic  branch  so  as  to  free  the  iliac  colon. 

(2)  Wfien  the  patient  is  very  feeble,  it  may  be  deemed  advisable  to 
divide  the  operation  into  two  stages.  After  the  bowel  has  been  separated 
from  above  and  pushed  down  into  the  pelvis,  it  is  covered  with  a  thin 
sheet  of  sterilised  india-rubber  and  the  peritoneum  closed  over  it,  the 
abdominal  incision  stitched  up,  and  a  colostomy  opening  made  as  above 
described.  Three  or  four  days  later,  the  recttun  is  dissected  out  from 
below.  The  objection  to  this  procedure  is  that  it  seriously  interferes  with 
the  circulation  in  the  upper  part  of  the  rectum,  and  fatal  gangrene  or 
perforation  may  occur  in  the  interval  between  the  two  stages. 

(3)  Wfien  tJiere  are  obstructive  symptoms,  or  for  other  reasons  already 
mentioned  (see  p.  594),  a  preliminary  colostomy  may  be  advisable  some 
days  before  the  radical  operation  is  performed.  In  that  case  an  incision 
is  made  through  the  rectus  as  already  described,  and  the  local  condition 
examined  in  order  to  determine  whether  a  radical  operation  is  advisable 
or  not.  If  it  is,  a  lateral  colostomy  is  performed  (see  p.  379)  and 
the  first  incision  closed.  The  reason  for  making  the  colostomy  opening 
laterally  is  because  the  anterior  incision  must  be  opened  for  the  sub- 
sequent radical  operation,  and  the  colostomy  opening  must  be  some 
distance  away  from  it. 

When  the  time  comes  for  the  radical  operation,  the  colostomy  opening 
is  plugged  with  gauze  and  the  skin  brought  over  the  plug  with  two  or 
three  stitches,  and  thoroughly  cleansed  and  disinfected.  The  median 
incision  is  opened  up,  the  bowel  clamped  and  divided  near  the  seat  of  the 
colostomy,  both  openings  closed  in  the  usual  manner,  and  the  operation 
proceeded  with  as  described  on  p.  608. 
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*  Abdomen,  Acute,'  the,  437 
affections  of,  193 

cleansing  in  perforated  stomach,  244 
contusions  of,  194 
penetrating  wounds  of,  201 
tapping,  method  of,  456 
Abdominal  belts,  511 
wall  : 

contusions  of,  194 
inflammatory  affections  of,  204 
rupture  of,  194 
suture  of,  in  laparotomy,  214 
traumatic  affections  of,  193 
tumours  of,  205. 
wounds  of,  non -penetrating,  196 
penetrating,  201 
Abdomino-perineal  excision  of  rectum, 

608 
Abscess  of  abdominal  wall,  204 
alveolar,  19 
anal,  550 

appendicitic,  403,  429,  432 
ischio-rectal,  550^ 
|>eritonsillar,  128 
pharyngeal,  142 
retro-pharyngeal,  143 
subphrenic,  433 
tonsillar,  129 
Achlorhydria,  235 
Actinomycosis  of  the  appendix,  397 
of  the  jaw,  22 

intestines  and  stomach,  397 
Acute  abdomen,  the,  437 

appendicitis,  suppurative,  402,  408 

colitis,  392 

dysentery,  393 

glossitis,  parenchymatous,  55 

superficial,  56 
intestinal  obstruction,  330 
intussusception,  335,  349 
necrosis  of  the  jaw,  20 
oesophagitis,  170 
osteo-myelitis  of  the  jaw,  20 
peritonitis,  suppurative,  444 
tonsillitis,  125 
Adenoids,  136 

Adenoma  of  oesophagus,  179 
soft  palate,  148 
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Adhesions,  after  laparotomy,  358 
gastric,  293 
peritonitic,  454 

causing  chronic  obstruction,  364 
in  strangulated  hernia,  462 
temporo-mandibular  joint,  17 
tuberculous  peritonitis,  447 
Alveolus,  tumours  of,  operations  for,  42 
Anaesthesia,  intratracheal,  33 
intravenous,  32 

in  exploratory  laparotomy,  209 
intestinal  obstruction,  337 
Anal  abscess,  550 

canal,  520 
Anastomosis,  intestinal,  222 
artificial  aids  to,  224 
omental  grafts  in,  224 
Anchyloglossia,  53 

Anchylosis  of  the  temporo-mandibular 
joint,  16 

Murphy's  operation  for,  17 
Angina,  Ludwig's,  115 

Vincent's,  130 
Anterior  gastro-jejunostomy,  271 
Antistreptococcic  serum 

in  Ludwig's  angina,  116 
tongue  operations,  81 
Antrum,  tumours  of,  29 
Anus,  artificial,  327,  356,  376,  476,  498 

atresia  of,  527 

chancre  of,  545 

condylomata  of,  545 

imperforate,  525 

prolapse  of,  581 

syphilis  of,  545 

tuberculosis  of,  548 
Appendicectomy,  312,  413 
Appendicitis,  400 

abscess  in,  403,  408,  432 
pelvic,  404,  433 
residual,  432 
subphrenic,  433 

acute,  402,  409 

catarrhal,  402 

chronic,  404,  411 

complications  of,  430,  436 

diagnosis  of,  409,  411 

faecal  fistula,  after,  404,  425,  435 

^  R  R2 


6l2 


INDEX 


Appendicitis,  fulminating,  403,  407 

gangrenous,  403 

intestinal  obstruction  after,  431 

leucocytosis  in,  407 

obliterative,  404 

obstruction  after  operation  for,  430 

pathology  of,  401 

perforative,  407 

peritonitis  after,  407,  430 

pneumonia  after  operation  for,  434 

pylephlebitis  after,  434 

relapsing,  404,  406 

septic  infections  after,  434 

sinus  after,  435 

subphrenic  abscess  in,  433 

suppurative,  402,  408 

thrombosis  after,  434 

treatment  in  acute  stage,  420 

quiescent  stage,  412 

tuberculous,  404,  447,  452 
Appendicostomy,  391 
Appendicular  colic,  406 
Appendix,  actinomycosis  of,  397 

anatomy  of,  400 

concretions  in,  402 

foreign  bodies  in,  402 

in  hernial  sac,  474 

inflammation  of  (see  Appendicitis) 

removal  of,  413 

stricture  of,  404 
Arthroplasty     of     temporo-mandibular 

joint,  17 
Ascites,  surgical  treatment  of,  456 
Atrophic  pharyngitis,  145 
Auscultation  of  the  stomach,  230 


Bandages  for  hernia  in  infants,  479 

Bands,  intra-abdominal,  332 

Barker's  operation  for  intussusception, 

355 
Bassini's  operation  for  inguinal  hernia, 

487 

Belts,  abdominal,  511 

Benign  growths  : 

of  the  stomach,  300 

tongue,  68 

tonsil  and  pharynx,  148 

Benzidine  test  for  '  occult '  blood,  235 

Bismuth,  in    examination    of    stomach, 

237,  301 
in  stricture  of  oesophagus,  172 

Bladder  in  hernial  sac,  474 
Blood  cysts  in  abdomen,  455 
Boas-Oppler  bacillus  in   gastric   cancer, 

232 
Boiling     water,      injection     of     lingual 

arteries  with,  iii 
Bougies,  oesophageal,  172,  18 1 

rectal,  541 
Bowel,  changes  in  strangulated    hernia, 

462 
in  intestinal  obstruction, 

335 


Bowei,  evacuation  of,    above  strangula- 
tion, 341 
Brain,  injury  to,  in  fracture  of  jaw,  5 
Bryant's  mediastinal  CBSophagotomy,  169 
Bums  of  the  oesophagus,  159 

tongue,  55 
Butlin's  laryngotomy  tube,  35 


CiEcosTOMY,  392 
Caecum,  excision  of,  373 
Calculus,  salivary,  113 

of  the  tonsils,  142 
Cancer,  of  the  bowel,  370 

oesophagus,  179 

pharynx,  150 

rectum,  589 

stomach,  300 

tongue  {sett  Tongue) 

upper  jaw,  29 
Carcinoma  {see  Cancer) 
Cardia,  cancer  of,  301,  309 
Catarrhal  appendicitis,  402 
Cautery,  in  rectal  prolapse,  583 
Chancre,  of  anus,  545 
tongue,  64 
tonsil  145 
Cerebral  injury  in  fracture  of  jaw,  5 
Cheek,  splitting,  in  throat  operations,  154 

tongue  operations,  89, 

95 
Chronic  constipation,  treatment  of,  514 

enlargement  of  tonsils,  131 

intestinal  obstruction,  361 

intussusception,  357 

retro-pharyngeail  abscess,  143 

superficial  glossitis,  57 
Cicatricial  stricture  of  oesophagus,  171 
Clamp  and  cautery  for  piles,  572 
Clamps,  duodenal,  304,  305 

for  gastro-jejunostomy,  266 
'  Clergyman's  sore  throat,'  144 
Coin-catcher,  method  of  use,  167 
Coins,  removal  of,  from  oesophagus,  167 
Colcy's  fluid  in  lingual  cancer,  in 
Colic,  appendicular,  406 
Colitis,  acute  ulcerative,  392 

causing  stricture,  370 

membranous,  390 

mucous,  411 
Collier's  colostomy  apparatus,  381 
Colon,  excision  of,  515 
Colopcxy,  587 
Colostomy,  378,  543,  547,  593 

left  inguinal,  379 

right  inguinal,  378 
Concretions  in  the  appendix,  402 
Condyle  of  jaw,  division  of  neck  of,  17 

fracture  of,  4,  9 
Condylomata  of  anus,  545,  547 
Congenital  affections  of  liie  tongue,  53 

faecal  fistula,  369 

liypertrophic  stenosis  of  the  pylorus 
295 
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Feeding  after  laparotomy,  210 
Femoral  drainage  in  ascites,  458 

hernia,  495 
Fergusson's  probang,  166 
Fibro-cystic  disease  of  jaw,  25 
Fibroma  of  abdominal  wall,  205 
of  naso-pharynx,  50 
pharynx,  148 
tongue,  68 
Fibromatosis  of  stomach,  253 
Fibro-sarcoma  of  naso-pharynx,  50 
Filigree,  silver,  for  hernia,  501 
Fissuie  in  ano,  559 
Fistula,  anal,  553 

blind,  external,  553 

internal,  550,  553 
tuberculous,  554,  558 
faecal,  506 
pharyngeal,  119 
recto-urethral,  congenital,  531 
recto- vaginal,  congenital,  531 
vesico- vaginal,  congenital,  531 
Flannel  truss  for  inguinal  hernia,  479 
Flatulence,  treatment  of,  after  laparo- 
tomy, 2H 
Floor  of  the  mouth,  affections  of,  112 
Follicular  odon tomes,  24 

tonsillitis,  126 
Foot  and  mouth  disease,  56 
Forceps,  oesophageal,  166 
Foreign  bodies : 

in  appendix,  402 

in  testinc,causing  obstruction, 335, 

385 
oesophagus,  161 

pharynx,  123 

rectum,  534 

stomach,  250 

tonsils  and  pharynx,  123 
'  Fowler  position,'  the,  427 
Fractures  of  jaws,  i 
of  malar  bone,  3 

zygomatic  arch,  4 
Franck's  gastrostomy,  189 
Frenum  of  tongue,  division  of,  53 
*  Fulminating  appendicitis,'  403,  407 


Gag,  Doyen's,  85 

Lane's,*  85 
Gall-stones  causing  obstruction,  383 
simulating  appendicitis,  411 
Gangrenous     appendicitis,     403,      407, 

423 
hernia,  treatment  of,  476 

intestine,  excision  of,  343,  348 

intussusception,  treatment,  356 
Gastrectomy,  partial,  292,  302 
Gastric  adhesions,  293 

contents,  removal  of,  231 

haemorrhage,  280 

lavage,  235 

perforation,  255 


Gastric   ulcer,  252 

treatment  of  adhesions,  28S 
anaemia,  237 
haemorrhage,  281 
perforation,  285 
Gastro-duodenostomy,  278 
Gastro-gastrostomy,  292 
Gastro-jejunostomy,  292,  306,  308,  311 

methods  of  performing,  259 
anterior  form,  259,  271 
posterior  form,  259,  265 
Roux's  Y-operation,  260,  271 

sequelae  of,  261,  276 
Gastroplasty,  290 
Gastroscopy,  237 
Gastro-spasm,  516 
Gastrostomy,  109,  178,  183,  309 

Franck's,  189 

Kader's,  187 

Witzel's,  184 
Gastrotomy  for  foreign  bodies,  169 

for  oesophageal  stricture,  177 
Gersuny's  method  of  formation  of  anal 
canal,  600 

radical  cure  of  umbilical  hernia,  502 
Gigli's  saw,  45 
Gingivitis,  18 
Glands  affected  in  lingual  cancer,  74 

operations  on,  82,  101 

removal  of,  in  cancer  of  throat,  155 
G16nard's  disease,  509 
Glossitis,  acute  parenchymatous,  55 

sclerosing,  64 

superficial,  acute,  56 
chronic,  57 
Glucose  in  rectal  enema,  209 
Goitre,  lingual,  71 
Gonococcal  peritonitis,  446 

proctitis,  536 
Gottstein's  post-nasal  curette,  138 
Granular  pharyngitis,  144 
*  Gridiron'  operation  for  append icectomy, 

413 
laparotomy,  215 

Griinbaum  on  rectal  feeding,  257 

Griinwald's  nasal  forceps,  140 

Guillotine,  Mackenzie's,  132 

Gums,  inflammation  of,  18 

Gummata  of  the  oesophagus,  171 

tongue,  64 

Gunning's  splint,  7 

Gunshot  wounds  of  stomach,  240,  247 

Giinzberg's    test   for   free    hydrochloric 

acid,  233 

Guttapercha  lower  jaw  splint,  8 


H/>:matemesis,  228,  240 
Haematoma.  omental,  317 
Haemorrhage,  acute  gastric,  280 
after  fracture  of  jaws,  3,  5,  10 
gastro-jejunostomy,  276 
tonsillotomy,  133 
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Intestinal  anastomosis,  223,  324,  374 
obstruction,  acute,  330 

causes,  331 
diagnosis,  331,  336 
symptoms,  330 
treatment,  337 
after-treatment,  344 
chronic,  361 
causes,  364 
symptoms,  362 
treatment  when     complete, 

376 
when  incomplete,  371 
from  laparotomy  adhesions,  358 
tuberculous  peritonitis,  450 

suture,  222 
Intestine,  acute  kink  of,  335 

dysenteric  ulcers  of,  370 

end-to-end  union  of,  223,  325,  372 

evacuation  of,  in  obstruction,  341 

foreign  bodies  in,  335,  385 

haemorrhage  from,  314 

inflammations  of,  390 

injuries  of,  314 

internal  strangulation  of,  332 

lateral    anastomosis   of,    225,    327, 
356,  368,  376 

malformations  of,  369 

polypi  of,  386 

prolapse  of,  201 

resection  of,  477 

rupture  of,  197,  200,  314- 

short-circuiting,  374,  385 

strangulation  of,  203,  332 

stricture  of,  369 

syphilitic  ulcer  of,  370,  398 

tuberculosis  of,  369 

typhoid  perforation  of,  393 

wounds  of,  197,  320,  327 
Intra-buccal  excision  of  tongue,  87 
Intra-peritoneal  haemorrhage,  199.  316 
Intra-trachcal  anaesthesia,  33,  80 
Intravenous  anaesthesia,  32,  79,  33S 
Intubation  in  Ludwig's  angina,  117 

of  oesophageal  stricture,  176,  181 
larynx,  117 
Intussusception,  acute,  335,  349 

chronic,  357 
Irreducible  hernia, 

femoral,  496 
inguinal  461,  469,  494 
Irrigation  in  wounds  of  stomach,  245 

in  peritonitis,  245,  323 
Ischio-rectal  abscess,  550 


Jaw,  abscess,  alveolar,  19 
actinomycosis  of,  22 
acute  necrosis  of,  20 
anchylosis  of,  17 
dental  cyst,  25 
dentigerous  cyst,  24 
dislocations  of,  12 
division  of,  in  lingual  cancer,  95 


Jaw,  division  of,  in  throat  cancer,  156 

endotheliomata  of,  29 

epulis  of,  26 

excision  of  mandible,  45,  46,  98 
maxilla,  35 

fractures  of  mandible,  4 
maxilla,  i 

inflammatory  affections  of,  18 

multilocular  cyst  of,  25 

myeloid  sarcoma  of,  28 

new  growths  of,  26 

osteitis  and  periosteitis  of,  20 

osteo-plastic  resection  of,  51 

periostitis  of,  19 

phosphorus  necrosis  of,  22 

pyorrhoea  alveolaris,  18 

sarcoma  of,  28 

subluxation  of,  15 

tuberculosis  of,  22 

tumours  of  mandible,  45 
of  maxilla,  29 
Jejunal  ulcer,  313 
Jejunostomy,  308 
Jejunum,  identiflcation  of,  264 

I>eptic  ulcer  of,  260 
Joubert's  suture,  222 
Jugular  vein,  excision  of,  105,   107 
Juracz's  post-nasal  forceps,  138 

Kader's  gastrostomy,  184,  187,  192 

Kelly's  proctoscope,  522 

Killian's  tubes,  162 

Kingsley's  jaw  splint,  7 

Kocher's  excision  of  tongue,  92 

gastro-duodenostomy,  260,  278 
radical  cure  of  hernia,  485 

Kraske's  excision  of  rectum,  602 

Lactic  acid  in  stomach  contents,  234 
Lane's  gag,  85 

intestinal  clamp,  325 
Langenbeck's  division  of  mandible,  156 

excision  of  tongue,  89,  95 
Laparotomy,  exploratory,  211,  237,  372 
for  abdominal  injuries,  198,  242,  316 

abscess,  220 
chronic    obstruction,    376,    384, 

453 
gastric  injury,  242 

intestinal  injury,  316 
intussusception,  acute,  354 

chronic,  358 
hernia  after,  220 
obstruction  after,  358,  366 
treatment  of  abdominal  wall  after, 
214 
LarvTigotomy,  preliminary,   33,   51,   80, 

90,  152 
Lateral  intestinal  anastomosis,   225 

rhinotomy,  38 
Lavage,  gastric,  235,  338 
'  Leather-bottle  Rtomach,'  252 
Lembert's  suture,  222 
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CEsophagus,  anatomy  of,  158 

burns  of,  159 

carcinoma  of,  179 

diverticula  of,  158 

foreign  bodies  in,  161 

gummata  of,  171 

inflammatory  affections  of,  170 

malformations  of,  158 

stricture  of,  malignant,  179 
non-malignant,  171 
spasmodic,  178 

syphilis  of,  171 

tuberculosis  of,  170 

tumours  of,  179 

wounds  of,  159 
Oidium  albicans,  56 
Omental  grafts,  224 
Omentum,  haemorrhage  from,  314,  317 

injury  to,  314,  317 

prolapse  of,  202 
Opium  in  appendicitis,  421 
Oppler-Boas  bacillus,  301 
Osteo-myelitis  of  jaws,  acute,  21 
Osteo-plastic  resection  of  maxilla,  51 
Ovarian  cyst,  rupture  of,  454 
Ovary  in  hernial  sac,  474 


Pain  in  gastric  affections,  228 

treatment  of,  in  lingual  cancer,  109 
Palate,  adenoma  of,  148 
Palpation  of  the  stomach,  229 
Papilloma  of  throat,  148 

of  tongue,  71 
tonsil,  148 
Papillomatous  proctitis,  537,  539 
Paracentesis  abdominis,  456 
Paraffin  in  laparotomy,  294,  360,  367 
Parenchymatous  glossitis,  acute,  55 
Paul's  tubes  in  colostomy,  378,  381 

in  excision  of  rectum,  601 

intestinal  obstruction,  343,  348 
intussusception,  356 
Pelvic  colon,  anatomy  of,  519 

intestinal  wounds,  322 
Penetrating  abdominal  wounds,  201 

intestinal  wounds,  322 
Peptic  ulcer  of  jejunum,  260,  313 
Percussion  of  the  stomach,  230 
Perforating  appendicitis,  403,  407,   422 

wounds  of  stomach,  240,  241 
Perforation,  of  a  duodenal  ulcer,  312 

of  a  gastric  ulcer,  255,  285 

of  intestine  during  typhoid,  393 

of  a  jejunal  ulcer,  313 

in  tuberculous  peritonitis,  450,  454 
Peri-caecal  hernia,  333 
Peri-gastritis,  254 
Perineal  excision  of  rectum,  596 
Peri-oesophagitis,  170 
Peri-proctitis,  549 
Peri-rcctal  inflammation,  549 
Periostitis  of  the  jaws,  19 


Peritoneum,  cancer  of,  454 

cleansing  of,  244 

cysts  of   455 

inflammation  of  {see  Peritonitis^ 
Peritonism,  439 
Peritonitis,   acute,   240,    322,    329,   331, 

444.  455 
cancerous,  454 

chronic,  454 

gonococcal,  410,  445 

suppurative,  444 

tuberculous,  444,  446,  450 
Peritonsillar  abscess,  128 
Pharyngeal  abscess,  142 

flstula,  119 

polypus,  148 

pouch,  119 
Pharyngitis,  atrophic,  145 

granular,  144 
Pharyngocele,  119 
Pharyngotomy      for      foreign      bodies, 

'  125 

for  pharyngocele,  121 

sub-hyoid,  157 
Pharynx,  epithelioma  of,  150 

fibroma  of,  148 

foreign  bodies  in  the,  123 

inflammatory  aflections  of,  1^2 

lipoma  of,  148 

lupus  of,  147 

malformations  of,  119 

myoma  of,  148 

pouch  of,  119 

stenosis  of,  146 

syphilis  of,  146 

tumours  of,  148, 
Pharynx  and  tonsils,  affections  of: 

foreign  bodies,.  123 

inflammatory  affections,  125 

injuries,  122 

malformations,  119 

syphilis,  145 

tuberculosis,  147 

tumours,  148 

Vincent's  angina,  130 
Phosphorus  necrosis,  22 
Pile,  '  sentinel,*  559 
Piles  [see  Hemorrhoids) 
Pituitary  extract  after  lapaiotomy,  211 
Pneumococcal  peritonitis,  41c,  445 
Pneanococcus     in     subperitoneal     sup- 
puration, 205 
Polypi,    causing   intestinal    obstruction, 

386 
Polypus,  of  intestine,  386 

of  oesophagus,  179 
pharynx,  148 
rectum,  588 
Post-colic  gastro-jejunostomy,  259 
Posterior  gastro-jejunostomy,  260,  265 

nares,  method  of  plugging,  39 
Post-nasal  adenoids,  136 
Pre-colic  gastro-jejunostomy,  259 
Prevertebral  abscess,  143 
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Primary  chancre  of  tongue,  64 

tonsil,  145 
Probang,  sponge,  162 

umbreUa,  166 
Proctitis,  acute,  536 

chronic,  537 

papillomatous,  537,  539 

stenosing,  540 

ulcerative,  538 
Proctoclysis,  209 
Proctotomy,  methods  of,  543 
Proctoscopes,  use  of,  522 
Prolapse     of     viscera     in     abdominal 

wounds,  201 
Pruritus  ani,  561 
Purgatives  after  laparotomy,  210 
Pylephlebitis  after  appendicitis,  434 
Pyloro-gastrectomy,  303 
Pyloroplasty,  288 
Pylorus,  cancer  of,  301,  303 

cicatricial  stenosis  of,  288 

congenital  stenosis  of,  295 
Pyorrhoea  alvcolaiis,  18 


'  Quinsy,'  128 


*  Radical  cure,*  of  hernia,  465,  483 
Radium  in  cancer  of  oesophagus,   183 
of  pharynx,  157 
rectum,  595 
tongue.  III 
Ranula,  112 
Rectal  bougies,  541 
dilators,  542 
feeding,  160,  257 
Recti,  excessive  separation  of,  504 
Rectum,  anatomy  of,  519 
cancer  of,  589 

diagnosis  of,  540,  591 
pathology  of,  589 
symptoms  of,  590 
treatment  of,  591 

cases    suitable    for    colos- 
tomy, 593 
cases  suitable  for  excision, 

591 

excision,  methods  of,  595 

palliative,  594 
chancre  of,  545 
examination  of,  521 
excision  of,  543,  595 
faecal  impaction  in,  535 
foreign  bodies  in,  534 
imperforate,  525 
inflammation  of,  acute,  536 
inflammation,  around,  549 
inflammation  of,  chronic,  537 
injuries  of,  532 
polypus  of,  588 
prolapse  of,  581 
sarcoma  of,  589 
stricture  of,  340 


Rectum,  syphilis  of,  540,  545 

tuberculosis  of,  547 
Reducible  hernia,  461,  464 

femoral,  496 

Inguinal,  478,  493 
Relapsing  appendicitis,  404 
Resection  of  an  intestinal  stricture,  372 

of  intestine  in  hernia,  477,  498 
Retro-peritoneal  tumours,  206 
Retro-pharyngeal  abscess,  acute,  143 

chronic  (tuberculous),  143 
Rhino tomy,  lateral,  38 
Richter's  hernia,  463,  515 
Roux's   operation    for    femoral    hernia, 

497 
Y-operation  of  gastro-jejunostomy, 

271 

Rupture  of  abdominal  muscles,  194 

of  intestines,  314,  321 

stomach,  239,  241,  246 


Sac,  treatment  of,  in  femoral  hernia,  496 

inguinal  hernia,  484 
St.Clair  Thomson's  forceps,  129 
Saline  solution  in  laparotomy,  209 
Salivary  calculus,  113 
Salol  in  appendicitis,  413,  421 
Salvarsan  in  syphilis  of  tongue,  58,  65 
Sarcoma  of  the  jaws,  28,  45 
of  the  stomach,  300 
tongue,  73 
tonsil,  149 
Scalds  of  the  tongue,  55 
Scarification  of  the  tongue,  55 
Sclerosing  glossitis,  64 
Secondary  haemoirhage  after  ligature  of 
external  carotid,  154 
syphilis  of  tongue,  64 
Sepsis,  avoidance  of,  in  tongue  oj>era- 

tions,  80 
Septic  pneumonia  after  operations,  38, 

151 
Serum,  antistreptococcic,  81, 116 

Short-circuiting  intestine  for  obstruction, 

374.  385 
Siegel's  spray  apparatus,  127 

Sigmoid  flexure,  volvulus  of,  345 

Sigmoidoscope,  the,  522 

Silver  filigree  for  umbilical  hernia,  501 

Sinus,  after  appendicectomy,  treatment 

of,  435 
after  operation  on  inguinal  hernia, 

493 
'  Smokers'  patch  '  on  tongue,  57 

Sore-throat,  '  hospital,'  130 

Sound,  oesophageal,  162 

Spasmodic  oesophageal  stricture,  178 

Spinal  anaesthesia  for  gasti  ostomy,  184 

laparotomy,  209 

Sponge  probang,  use  of,  162 

Spray  for  follicular  tonsillitis,  127 

Stricture  of  appendix,  402,  404 

intestinal,  369,  372,  399 
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Stricture  of  oesophagus  from  burns,  159 

cancerous,  179 
cicatricial,  171 
spasmodic,  178 
of  rectum,  malignant,  589 
simple,  540,  544 
Sub-hyoid  pharyngotomy,  157 
Subluxation    of     temporo  -  mandibular 

joint,  15 
Submaxillary  duct,  calculi  in,  113 

glands,  removal  of,  loi 
Submental  glands,  removal  of,  108 
Sub-peritoneal  fatty  hernia,  206 

suppuration,  204 
Subphrenic  abscess  in  appendicitis,  433 
Superior  maxilla,  fractures  of,  i 
Stenosis  of  gastro-jejunostomy  opening, 
261,  263 
of  the  pharynx,  146 

pylorus,  288,  295 
Stiles,  radical  cure  of  hernia  in  infants, 

491 
Stomach,  affections  of,  227 

actinomycosis  of,  397 

adhesions  round,  293 

bullet  wounds  of,  239,  248 

cancer  of,  300 

contents,  examination  of,  231 

dilatation  of,  254,  298 

examination  of,  methods,  227 

fibromatosis  of,  253 

foreign  bodies  in,  249,  250 

hiemorrhage  from,  253,  255,  280 

hour-glass  contraction  of,  227,  254, 
290 

injuries  of,  239 

lavage  of,  235 

'  leather  bottle  '  stomach,  252,  253 

non-obstructive  dilatation  of  : 
acute,  298 
chronic,  299 

perforation  of,  255,  285 

perigastric  adhesions,  254,  293 

rupture  of,  197,  200 

sarcoma  of,  300 

syphilis  of,  398 

ulcer  of,  252 

wounds  of,  239 
Stomatitis,  mercurial,  62 

ulcerative,  56 
Strangulated  hernia,  462,  470 

femoral,  498 

oblique  inguinal,  495 

obturator,  505 

operation  for,  472 

taxis  in,  471 

umbilical,  503 
Strangulation,  internal,  of  intestine,  332 
Suppuration  of  abdominal  wall : 

inter-muscular,  204 

sub-peritoneal,  204 
Suppurative  appendicitis,  402,  408 

peritonitis,  444 

tonsillitis,  128 


Sutures,  intestinal  mattress,  223 
for  stomach  wounds,  243 
laparotomy, '  through  and  through,* 

219, 
Lembert's,  222 
Macewen's,  for  hernia,  487 
mattress  in  laparotomy,  216 
Sweep's  brush  probang,  166 
Syme's  excision  of  tongue,  96 
Symonds's  oesophageal  tube,  181 
Symphysis  of  jaw,  fracture  through,  4 

removal  of,  49 
Syphilis,  hereditary,  of  anus,  547 
of  the  anus,  545,  547 
intestines,  398 
oesophagus,  171 
pharynx  and  tonsil,  145, 
stomach,  398 
tongue,  64 
Syphilitic  stricture  of  bowel,  399 


TALMA-Morison  operation  for  ascites,  457 
Taxis  in  strangulated  hernia,  471 
Teeth,  cysts  connected  with,  24 
Temporo-mandibular    joint,    anchylosis 
of,  17 
dislocations  of,  12 
excision  of,  14,  17 
inflammatory  affections  of,  16 
subluxation  of,  15 
Teratomata  of  abdominal  wall,  206 
'  Test  meals,'  231 
Thermo-cautery  in   operations  on  pha 

rynx,  152,  154 
Thomson's  (St.Clair),  forceps,  129 
*  Through    and    through  '     stitches    in 
laparotomy,  219 
in  intestinal  suture,  222 
'  Thrush,'  56 

Thyreo-glossal  tumours,  71 
Thyroid  extract  in  cancer  of  throat,  157 
Tongue  affections,  of,  53 
abscess  of,  56 
burns  and  scalds  of,  55 
cancer  of,  causes,  73 

choice  of  cases  for  operation,  76 
haemorrhage  from,  no 
inoperable  cases,  treatment  of, 

108 
lymphatic  glands  involved  in, 
'  74,  77»  «2,  loi 
recurrence  after  operation,  100 
symptoms  of,  75 
treatment,  76 

after-treatment,  99 
anaesthesia,  79,  80 
Coley's  fluid,  in 
larjmgotomy,  preliminary, 

80,  90 
lingual  artery,  ligature  of, 
80,  no 
injection     of     boiling 
water  into,   no 
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Tongue : 

cancer  of,  treatment, 

lingual,  nerve,  division  of, 

109 
operations,  84 

cheek,  splitting  of,  89, 

95 
intra-buccal,  87 

Kocher's,  92 

jaw,  division  of,  95 

partial  excision  of,  98 

Langenbeck's,  89,  95 

partial,  86,  109 

Syme's,  96 

V-shaped   excision   of 

tip,  85 

Whitehead's,  87,  90 

tracheotomy,  preliminary, 

92 

chancre  of,  primary,  64 

congenital  affections  of,  53 

epithelioma  {see  Cancer  of  Tongue) 

glossitis,  parenchymatous,  55 
superficial,  5^) 

goitre,  lingual,  71 

gumma  of,  64, 

herpes  of,  56 

ichthyosis  of,  57 

inflammatory  affections  of,  55 

injuries  of,  54 

leucoplakia  oif,  57 

lymphangioma  of,  70 

naevus  of,  68 

papillomata  of,  72 

ringworm  of,  57 

sarcoma  of,  73 

scalds  of,  55 

smoker's  patch,  57 

syphilis  of,  64 

thyreo-glossal  tumours,  71 

tuberculosis  of,  66 

tumours  of,  68 

ulcers,  simple,  61 

wandering  rash  of,  57 

wounds  of,  54 
•  Tongue  tie,'  53 
Tonsil,  epithelioma  of,  150 

guillotine,  132 

lympho-sarcoma  of,  149 

papillomata  of,  148 

primary  chancre  of,  145 

inflammatory  affections  of,  125 

calculi  of,  142 

enlargement  of,  131 

enucleation  of,  133 

foreign  bodies  in,  123 

syphilis  of,  145 

tuberculosis  of,  147 

tumours  of,  148 
Tonsils  and  pharynx,  affections  of,  119 

foreign  bodies  in,  122 

inflammations  of,  123 

injuries  of,  122 

syphilis  of,  145 


Tonsils  and  pharynx,  tuberculosis  of ,  147 

tumours  of,  148 
{See  also  Pharynx) 
Tonsillitis,  acute  parenchymatous,  125 

acute  ulcerative,  130 

follicular,  126 

suppurative,  128 
Tonsillotomy,  131 

Topfer's  test  for  hydrochloric  acid,  233 
Torsion  of  hernial  sac,  485 
Tracheotomy  in  lingual  cancer,  109 

in  pharyngeal  cancer,  152 
tongue  operations,  92 
Trans-illumination  of  the  stomach,  236 
Treitz's  hernia,  333 

Trendelenburg  position  in  throat  opera- 
tions, 153 
Trendelenburg's  tampon  canula,  92,  152 
Trusses,  154,  465,  482,  496,  499 

application  of,  468,  483 

bag,  469 

in  femoral  hernia,  496 

flannel  bandage,  479 

general  points  concerning,  467 

in  inguinal  hernia,  481,  494 

rat-tailed,  482 

scrotal,  482 

spring,  467 

in  umbilical  hernia,  499,  503 

Wood's  horseshoe,  154,  482 

worsted,  480 
Tube,  cesophageal,  176 

Paul's,  343,  345,  348,  356,  379,  381, 

476,  477,  601 
Tubercles,  mucous,  on  tongue,  65 
Tuberculosis  of  anus,  547 
of  oesophagus,  170 

rectum,  547 

tongue,  66 

tonsil  and  pharynx,  147 
Tuberculous  affections  of  the  jaws,  22 
appendicitis,  404,  447,  452 
intestinal  stricture,  369 
intestine,  369,  393,  447 
mesenteric  glands,  448 
peritonitis,  411,  446 
retropharyngeal  abscess,  143 
Tumours,  of  abdominal  wall,  205,  207 
of  the  jaws,  24,  29,  45 

naso-pharynx,  50 

oesophagus,  179 

stomach,  300 

retroperitoneal,  206 

tongue,  68,  72 

tonsil  and  pharynx,  148 

umbilicus,  206 
Typhoid   fever,   diagnosis  from   appen- 
dicitis, 411 
perforation  during,  393 


Uffelm Ann's  test  for  lactic  acid,  234 
Ulcer,  duodenal,  310 

gastric  {see  Gastric  Ulcer),  252 
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Ulcer  of  the  tongue,  6i 

of  intestine,  tuberculous,  369,  447 

peptic,  of  jejunum,  2C0,  313 

perforated,  255,  285, 
Ulceration,  dysenteric,  370 

non-malignant,     causing     stricture 
of  the  bowel,  369 

oesophageal  from  burns,  159 
Ulcerative  colitis,  392 

stomatitis,  56 

proctitis,  538 
Umbilical  hernia,  498 

treatment,  498  499, 

strangulated,  503 
Umbilicus,  tumours  of,  206 
*  Umbrella  '  probang,  166 
Unreduced  dislocation  of  jaw,  13 
Ununited  fracture  of  lower  jaw,  5,  11 
Upper  jaw  {see  Maxilla) 
Urachus,  cyst  of,  455 
Uvula,  papilloma  of,  148 


Vagina,  excision  of  rectum  through,  605 
Vaseline,  in  laparotomy,  294,  360,  367 
Ventral  hernia,  503 

*  Vicious    circle,'    after    gastro-jejunos- 
tomy,  260,  261,  263 

treatment,  277 
Vincent's  angina,  130 
Viscera,  abdominal,  injuries  of,  197 

prolapse  through  wounds,  201 
Volhard's  test  for  hydrochloric  acid,  233 
Volvulus,  335,  345 

after  gastro-jejunostomy,  263 

acute,  of  small  intestine,  335 
V-shaped  excision  of  tongue,  85 


Wandering  rash  of  tongue,  57 
Wasliing  out  the  stomach,  235,  338 
Wharton's  duct,  calculus  in,  113 
Whitehead's  excision  of  the  tongue,  87, 

operation  for  piles,  569 
Wiring  fractures  of  lower  jaw,  9 
Witzel's  gastrostomy,  184,  192 
Wood's  horseshoe  truss,  155,  482 
Worsted  truss,  480 

Wounds,    abdominal,     non-penetrating, 

196 
penetrating,  201 
gunshot  of  stomach,  239,  247 
of  intestine,  314,  321 
oesophagus,*  159 
rectum,  532 
stomach,  239,  241 
tongue,  54 


X-RAYS    in    diagnosis    of     oesophageal 
stricture,  172,  180 
in  epithelioma  of  pharynx  and  tonsil, 

157 
in  examination  of  stomach,  237,  301 

for   foreign    bodies    in    oesophagus, 

162,  167,  169 


Y-oPERATioN,     of     gastro-jejunostomy, 
260,  271 


Zinc  chloride,  in  operations  on  tongue, 

82,  90,  94,  99 
Zinc  ionisation  in  proctitis,  539 
Zygomatic  arch,  fracture  of,  4 
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